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This is a 


3* . ■ i..3 


; . -v. ;<s 


Do not attach the plug of your 
appliance to your socket unless 
you are sure that you have a 
32-volt current. If this appli¬ 
ance is, by accident, attached 
to a 110-volt socket you will 
burn out your appliance. 



ntic-Aflo tU*i!*rtnr sttaui TImtikvi 
IWvwOr* OUCJtX\CO0. n*TWUM» 
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E-irly irp^M-raftis and iUt 


APPARATUS MAKERS AND SUPPLERS BEFORE iyjo 

Th^ Brsrish K-my industry was founded by enthusiasts wlicnc -timulus was fascination 
with lilt' new science. ot them were eraCUmm producing scientific instruments 

Hnd glass warc> skilled trades chat had flourished for a few hundred years in die .alleys 
ami courts off fleet Sh-ccl, London, k was work chat called far manual dexterity and 
precision, as well a', (he ability to turn tmi h flushed. product: a superior pedigree for 
the founders of the new in duo tv The decision of lIn,: infant Rontgcn Society to open 
its doors to them whs a masterly gesture Of encouragement which at once introduced 
the apparatus makers into r.lic circle of the x-ray pioneers. The scientific exhibitors at 
the Society s fii-sL cpn-persaziatK in November i-Hyy (Chapter ijj were the founders of 
the British x-ray industry. Britain was one of the first countries in the world to produce 
x-ray machines.- 1H 

Several firms entered the field early in LSyfi, and towards the end of the yunr their 
advertisements began to appeal in tins journals, offering manufactured items of equip- 
ruent for sale. The leaders were Newton ami Company, A. L. Dean and Company, 
Watson and Sons, and Harry W. Cos Limited. Within a few years these firms and 
oiJict* were marketing complete sets of apparatus. One of these offered a 2^-incli coil, 
six bnnseii-cell batteries, a focus tulie with Supports and a fluorticent screen for io?. 
it** 32). 



RONTGEN'S 
PHOTOGRAPHY 


Sets of Superior ‘X* RAY Apparatus. 

a* U5fJ i L lilt Leerii C/cJi-rji [fllurinr:, Hal: 0^ 
[■■| fi r j| iarv. Wmtsb i-ei1»i.|: A "Oil, i i III: fie a, md -n r iirr 
J pir eil'j uimsk 

tOMEt.Kl K KK j S. inrJt.'fliii.g -‘'1 <ri- tfrul. f — j ( ... 

llarrery, and Form f oh*-, Me-, */ ,I,S ' 


Tit. Advertisement fat ir ci>wi- 
pletex-tay set, \$&a 


NijWTON AND Comma my, aftfh IQI l NeiVTOn and Wbtc-HT LIMITED 

Newton and Company were the oldest opLical instrument makers in the world. The 
(irm was founded about 1700 by the astronomer Isaac Newton (he was knighted by 
CJijcl ci Anne in lyujX and remained in the hands of his descendants. They held royal 


Early dppfraJwa' .jnJ (fie preferrs fig. 

warrants from several monarchs as scientific instrument maters, and had supplied 
geographical globes to explorers, academic? and the Prince Consort. 

In iSrjS the firm was controlled by Herbert Newton and his cousin Thomas Fresh 
water, hut the impetus for entering the new x-ray field came from lNc brilliant young 
apprentice whom they had taken on SOttlC years before, Russell Wright. Ocher members, 
of their successful team were the Ctapham chemist, F. Harrison Glew ai.nl the electrical 
engineer. Alfred Apps. Glew and Wright claimed lo have discovered che x-ray rectifier, 
having designed and built a prototype device for converting alternating to unidirectional 
iijTteiii in Tyoo- i, thus anticipating Snook’s ideas by several years. 63 

Iir.fthliRTC. NEWTON [iS H/40) was ThcsenioT paTtim of Newtim and Company wlieci 
X-rays were rliKrovrrad, and he was among ihe hist ill Uliralll TO confirm KontgenN chirm. 
He used a a-hicii jiv.'iikcicd coil, a bichromate hattery ijcnl a T-bdiauL Macier" cube ot ihc rype 
used by CtooLes in 187'^ vNo, .1 ot"'l able cm pagr 3 a). 

N't ween was a Company man; hr tnok the dL-emmi ru enter ihe x-ray numiifactuimg field 

and pmsidud uvtr ILs tubscq LICJ 1 C success, becoming iri 1^1 i 1-hairman of lIil new x-ray company, 
Newton and Wright. Ktrly LomriiLTcLa] vCuCUeCi, both highly successful, were the marketing 
of Pcotcs5Dr Herbert Jacksou’k fVitn::-. tuhi- and rn jnufzLLujing a Lange of rlLioL'esccut screens which, 
it iin:! cmlcd. ■'* Newton painted with his own hands. I I is interests went Li ^.11 y pbotofliaphie 
and ill JjtCT life hehreamL: more involved in developing rhe pLlOCOgiaphic process, (raving dectn- 
ua! devdopmcsiE to bis colleagues, I le was a (V,under mirmbtT cif the RdtiiftCJi Society. 

HLlSftELL STUAET HEIGHT. M.I.E.E, (iSyfi ;yfi 0 was chrsim of the will known optical 
scientist Lewis Wright, 1 It: studied at King's College, London where lie was befriendrd by Fro- 
fisityr Herbert Jackson and witnessed Jackson's experiments w-itii th<; original fLw:us tub;. 

Russell w right is one of the patrician figures of die "BtLlNLi y-iay industry. Aged only ry 
at thr. Linn- infRiinLgen’s aJliSCHinc-CJilfllt Slid already an employee of Nrwlivn ar,:il Company, 
he served [be fum for the rest ot h:s life 1 aftiT I SitIjltl Nl-wLlhj 3 iCLitemtrii, he coiictoUcd New- 
tLHL and Weight. Mote ibail that, he identified with the first CO years of British rudiolngy. When 
hr di^d m i^rti agi-d tfj. liu wn die uidesL member of the USf Ltlslr Institute of Radiology and 
recalled being present at the original fijftvfrsfj'-wnr- 1 if the Eiintgvn SucicLy m tli-py Lu hear Professor 
Silvanus I hnmpsnn deliver liis pitiLdentiil address. 

Russell Wright was a. great idiaiacLer, well known in NorJi London where he Jived Keen 
on sporL alid physical Timcss. he seldom used S caT rind was tn he: Siam ilyding NiLwCLni Jiomc 
?ind factory, head down and taut tuih Jiving. He swam d.aiLy iiL the i ligLigate Ronds until over 
the ag]e of So. a3Jjfl 

Nevi r ton and Comp'any had premises 3 Fle^i. Sr.tcct ami a factory occupying three 
floors of a building near Gray'a Inn Road when they began to inanulfrCUtre K-ray 
apparanis. Here Alfred Apps made his highly successful induct ion coils they were 
always advertised with liis name prefixed, as 'Apps-Newton 1 cmls — and Wright and 
Clew designed and produced other items such ^ their rectifier, gas cubes (one of which 
remains rr-podlcd in ihe Science rvlu.seuiii ? South Kensington) and a motorised memory 
intermpter which was patented, GW (died t^?.o), an enthusiastic contributor at scion- 
rific meeting? iiud lo the early Literature, bad an experimental laboratory behind his 
chemist shop in the CLapham Roasl, LakT be was iri bceome interested in che therapeutic 
uses ol'raLlimn and his hands svcrc severely damaged by contamination of his premises, 
in the rysos his name was added to she British names 011 the Martyrs' Memorial in 
Hamburg with that of his son, is. Lowndes Ulew, who also perished or radiumrinduced 
disease, sec C’hapter 11 , (ii 
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66 


Burgeoning demand for x-ray apparatus obliged Newton and Company to enlarge 
their factory, and lh 1905 iiify moved to 471 3 Hornsey Hoad,. Hornsey Rise, North 
London Even though they secured Mil: European manufacturing rights fur tht: Snwt 
rectifier and orher A me tioflu innovations inch 11 die tksothlge lulic,""- 1 they continued 
to produce gas tubes and induction coils uiitil the Two ocher pioneering engineers 

who worked for i 3 il- fi-rcc] were Evelyn Burnside who joined in and became a 
director of Newton and Wright; and H. W Grover who joined after the Firsi World 
War. Grover dcsci ik d 1 lie. factory as he fotuid Jt in tjjtS- 3 



‘Their works, typical ol oUkts in the industry', comprised a. comer building with 
abasement and ihrce floors in which all the manufacturing and other activities were 
umterLiikcii. Factory personnel, in tin: mam, were craftsmen, those of the machine shop 
possessing skills of turning, slipping and chasing threads with hand tools on simple hi lus 
bni. producing components ol ihr highest quality and finish; ahA Eu^e were made and 
assembled the tube viands, touches and screening stands equipped with support? of fibre 
and lead rubber to accommodate and protect the if-mch gas tubes oftlit period. 

X-tay rubes were made c.in the cop floor some Lu.tr or five 2]ass blowers ted 
at a bench, their basic equipment being a variable gas flame, a pair ol insulated tongs, 
and a good lung capacity. I well remember die sic ill and urlislry which was required 
co ha I an ix' and cocate with one hand tin: 7-inch or 8 -inch glass hulh in tins flame whilst 
siuiultaneouily heating and rotating the anti-<achode assembly in the ocher, prior to 
making, a; the critical moment, a union on the -central ams. Even more complicated 
was the attachment ol tlie regulator which wa- lltted at right angles to this axis. My 
sundry "ofJ che record" attempts soon made me realise that rube inching wav noc my 
fudej^f. 

'En the Winding Shop on che ground (him induction coils were still being manu¬ 
factured sli fairly laigc quantities. The place was evt.iemely simple, the sections of the 
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■j. f. Mfkkirur ihvp, Ntwk'ftJiful Wtigiir Limited, rprtf 


lLidLic tioti coils bean s\ .1 senes of pancake windings apprommatcly 1,' 1 rt-inch wide, wound 
between two metal discs. These pancakes were then itnrnersed in wax and assembled 
on to a Macabre tube. If one of these pancake windings was inadvertctidy assembled 
in the reverse direction, failure of the voi I on test was inevitable- 

‘It was the era of the mercury interrupter and the evil smell generated when cleaning 
Out the base cuntHiurr and filtering ihe mercury through a tnusEin doth would remain 
with one for days. . . . 

"Adjoining 1 he Winding Shop was the Woodworking Section Itl which were two 
unforgettable personalities. She cabinet maker, extremely short-sighted. wirh thick peb¬ 
ble lenses would work almost 13 inches from tiis material but could cut a perfect dovetail, 
and bss cabinet and conch tops were a joy to behold. 'Lbc polisher, who had been on 
the stiwdukl, iu his liyln^r rra^irnt:rac, tap dam? around a oouch, ai he applied each 
consecutive coat to produce the gloss-Llke finish. 

'Fill,illy, l3jl- Packing and Pes-patch Department. London deliveries were made by 
horse-drawn van but 111 an emergency a Lad would bo taken from the shop lloor to 
make a delivery of a gas lube by bus to tin: West End -’ 

En the 1 y jus Newton and Wright moved further out of London, to a site in Mallards 
l ane, Finchley, un which nCw premises were built. During the Second World War 
collaboration began with Metropolitan-Vickers of Manchester and in iyjil. in one of 
ihi: pf is u war uicrg: ruin t; ss.it? tad by the advent of the British NariuuaL J Iealtb Service, 
Newton and "Wright joined forces with the Victor X-Kay Company, the importing 
subsidiary in London of the General Electric Corporation of America. The new firm 
became a subsidiary of Metropolitan-Vickers. 14 * 6 ' 3 
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A. Fi. Dean a- Company 

Mr. Dean of Hatcou Garden, the respected maker of scientific instruments and glassware 
was the principal competitor nl Miwmi'i and Company . When bis son, Allred, realised 
in j!jfi6 that Rontgen's discovery would create a demand fur x-ray apparatus and pro¬ 
posed manufaeini'iiig it, lie declined m he involved. The new x-rays had hceome the 
subject of newspaper cartoons and music-hall jokes, and he feared for his reputation. 17 
At the end of die year young Dean, having Tailed do eon-vinee his Lather of the new 
direction, established hi: own company at Ha I Iatton Garden. 

ALFRED ERNEST DEAN (i 1927I1 ated businesoTnia-n who within eight ymrx 

cJjinscd to Lx 1 the largest maker of x-ray apparatus in ISiitabi. He bad an eye tc-i the market, 
arid wSiSOr.TTj ihe VLKnLraLLflr Lo the War Office, Indie Office and. Admiralty, as well as an exporter. 
I'lismt in (rCTTnast arid a frpquent visitm abroad,. H-? krpt abreast of tlc-'elopmrnn in apparatus 
design Oti Jit Coti LujljjL. Iri die middle isf TK97 he mjIlI Sur^LuiL-Mdui BcevOr the prototype 
of his ‘'Fnreible or held S^rvio?' apparatus f,jr use in Endia, and later he supplied ig UO the Hnnsh 
Army, see CllapLer TO. Dean is also said to luve rnarkeLed die JiiM 'Ward Outfit’, mobile x-ray 
apparatus for use by thr bedside or in th*- operating theatre,* 3 

Allied Dean's Rjcatcsc court ibutkrn to British radiological practice was tbc introduction of 
pTi>LL<:hve lea.-:! glacs. the fir -4 being mslalletl at tliL Ltnrdon Hospital lit lQGQ, see Chapter _S-^ a 
This was an atonic fear, for Doan was himself a victim of radiation disease and subsequently 
had a finger amputated. Ha died, of Ids injuries u: TpJ.7 jrid his lianie was added LO the Maity ri 
.M-^tsi nna I in 1 lambnrg with odi^r H-rirish mines in rbr lyjcn/' 1 

(JERALD PETEK DI'.AN (iKyfi— iyyril joined liw farsin in 1916. I Is worked in all departments 
— tubes, ldII wimlicLg, iLoemhly LcsLing. final inspection, sales and service, a..d after 1927 as the 
managing director he proved himself to be a shrewd administrator I le ws' .1 life-long member 
of die Rbnt^eu Society a::d l>i .Litis [i islIlull- ol Radlrdogy. serving as the vice-president 111 3 i.j r i . 
Gerald Dean retired 30. that year after completing ^ Jialfcentnry in the C-omp^n y, and establishing 

a unicjur tathcr-ind-um panm rxhip lH"" 0 years in liu: manufacture o! x-ray appuiaLUS.. 4 '^ 

The ]>cans pained a reput-atiuti fur iruxicnluus craftsmanship and reliability hai earned 
rbnir pfoiluca praise as : thc Rolls Royces of x-ray apparatus'. Alfred Dean was the driv¬ 
ing force in rh-e early years. In tSyS, after scarcely two years of manufacturing, be issued 
an illustrated :l2-f>3gt prospectus of apparatus, 12 A 'complete installation’ including sis 
tubes cost _£iyo, and. a smaller -complete unit ^24! A wide range nf vacuum tubes 
wax prehlmi.: lJ, arid Finest Harnack, tbc radiographer of rhe London Hospital, con¬ 
tributed a section on their care,- 24 

AI lYcd I Dean's original tube-maker in 1 was probably 11 J B. A i nvr {1 ^7 ^-t 951). 
the co-founder with Ilia brother iri tqo-I of Aimer ISrothcis, later Aimer Products 
E,iinil.'.-d, of Camden lioadl, London. Like Dean, Herbert Aimer was severely burned 
and eventually succumbed to his injuries, being cotumcinorated after his death on the 
Marly™’ Momm-bl In Hamburg. 61 

As A. L. Dean and Company prospered, it outgrew tile original Hatton Garden oftLce 
aud acquired other factory prt;inixi;$, Ihxl In High Holltorn and then Lit EL>jL|at W^addon 
near Croydon. The remaining London office was destroyed by a German bomb in rq^o: 
thereafter die Company made its headquarters at Croydon. Afhft i.hc Second World 
War, Gerald Dean invited the brilliant Australian engineer. Joint Caldwell [kc below) 
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m ioin the firm, and Caldwell succeeded turn as managing director. Icl 19<i9 the Company 
was absorbed by the General Electric Company Limited HikI the nattie A. F. SiFcaii mid 
Company disappeared. 


W. Watson ANriSQNis, aftth tpt> Watmin and Sous (Ilecteo-Mcdicai} 

The Third company to ^i^ti maivufaenirLtig x-ray apparatus in iSij 6 and which was to 
Survive beyond the Second World War was Watson Hint Sons of High, Hoi bom. 
Rounded by William Watson in I Sj 7, it made nucrnscopts and other scientific apparatus, 
and by Tfiyft had. won over 40 gold medals and other awards Lot e>(eelleiinr and achieve¬ 
ment. The Company advetuaed as "Opticians and Electricians to the British ami Foreign 
Governments'. In rhe middle of IhQG WAtSOh lx:g*i to produce x-ray equipment, and 
within twelve mem lbs ottered a wide range of items including a complete This 
set was'Watson's Hospital Outfit 1 , oomprisinj; <i lO-itieh spark coil, revolt accumulator, 
rheostat, dinar gas nihes and a fluorescent screen, complete in a strong case, for £5.3 is yd- 
I he 'Penetxatof, the ts>p tuV of'cln- range, sold co the United States Army Medical 
Department ac 33 shillings each ($£.7^)! 'Mr Campbell- Swi neon's adjustable cathode 
tube' retailed ac die urnc price. '!>t. Hedlcy's Portable Lrrcaliser and Tube Holder 1 
required no calculations and came with instructions IOt use, clisi. 30 shillings. 

The apparatus was produced 011 (he Company's premises at 313 High Holhom. where 
rhe x-ray rUrpAtttricrir was lodged in a basement at the rear of the building. In 1903 
when one of rhe voting apprentices was Cuthberl Andrews (see below]. Wiiushurst 
machines were still being built, although i.hc so-inch spark induction coil was beginning 
to sell well. The demand from doctors for x-ray apparatus was then just beginning. 

W atson and Suns early established s r>a me not on I y as a m a 11 ul aoturcr of electro medical 
equipment but as an importer. Tor many years the firm represented the German 
manufacturers, Koch and Sterrel in llriuiiri and imported Muller x-ray tubes, radiologi¬ 
es I contrast medium and other accessories. An early contract secured the company the 
franchise for radium from die Anglo-liclgian Mining Corpora non in the Belgian 
Congo, and for several decades all radium, applicators used in Britain and itie Frnpm- 
(except Canada) were pitidu^ed by Wnisori and Hnns. iS 

In rgTE a new company, Watson and Sons (Electro-Medical) Limited, was established 
under the dual directorship of C- H. WaLKirn, who had successfully extended the tradi¬ 
tional optical interests of the Company to enter the eleetcumedical livid, acid Geoffrey 
Pearce:. 


tiEOFFHEV Pf.AHCF, I (died : y.^y) w.ic.sn rarly nonvwr Its the new snmra;. ( 'nrkherr 

Andrews on Pearce’s death recalled the apprenticeship they shared in the High Holbom factory 
in At that tiiric, Andrews was iLill 'a. micmMarpe man', hut PlarCi: was already energising 

Miillei rubes with the Company's new induction coils .* 5 By iyuy he was a director of Watson 
and Suns, and ibr the a lt=:l eJ'hLs life the Company remained Ms sole itnetesi. For many years 
id the radium nsrd :n the Hnnsh I'mpi™ passed thrtmgh ins hands. 

Ceofliey Rearcc joined the Rontgen Society in njoj and made several techtiical cc-jicribiitiojis 
a> meetings Oh the refueLum of exposure limes.* 4, He was eleLleil an Honorary Member 1 if 
the British Institute of Radiology in 1029 the first (and one of the few) British apparatus makers 
to he 'o hononred 
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In I<)lB A-atson anil ‘juus was acquired by itiu General Electric Company of England 
- (Ilc iirst x-ray company to be swallowed up by a giant coiporation. A large new 
factory was built in East Line, North Wembley, and, all manufacturing was concentrated 
Lliere, The sale* office remained in Sunie House, Rin^way, i lolboni, retaining the orig- 
uial telegraphic address- ot iflqti, ‘Skiagram, London*, ami continuing to trade ursdijr 
the old name. 13 y the 1930s the Company was tile largest British manufacturer of x-ray 
equipment, a position maintained after the amalgamation with A. E. Dean and Com¬ 
pany under the umbrella of the General Electric Company, when the name Watson 
and-Sons (Flectm-Medical) disappeared., 

A great measure of IEil- success of the Company after ifjJiO is ascribed to the brilliant 
Australian designer^John Caldwell (T9OJ-70) -3 man who. it is said,*- 1 altered the face 
ut the British x-ray industry. Caldwell had charge of a sma.EE x-ray factory in Melbourne 
lli r y J ri whLTi invited by the Chair man of the General Electric Company to join Watson 
Arul Sons. lie modernised the administration, introducing innovations such as viable 
costing systems and a spare parts service. Hi weEE as radically improving design. CaldwcEE 
brtL motorised tilting tables for fluoroscopy and mobile units, and reshaped control 
dciks. in 1948 Ete returned to Australia but, as mentioned above, he brer took charge 
liI A, E. Dean and Company Geoffrey Pearce's i-mm:i i 1 l: hi che Company fell upon- A, J 
Mums (died T974), a man Like Pearce who joined as a young apprentice and stayed 
U} serve all his life, in Tp.n he was chief engineer, then for iriMny years managing diieetor, 
dying soon aiicr his- retirement.* 7 

Hauby W, Cox Limji kli 

A art-year-old London electrician Harry Cox, began manufacturing x-ray tubes and 
apparatus us 189*. Several years- later he established his own company in Rosebery 
Avcmie, Liter at 47 Gray's \nu Road, lie regularly advertised his products in the radio- 
logiciljcmnali, using the line 'Actual Makers of X-Ray and Electro- Medical Apparatus'. 
A catalogue issued in iqnj showed a full range ot items including couches and complete 
sets, and it confirmed hLS position as a Leading supplier. He also imported German 
apparatus, and it was (.’ox’s miry ut the .Muller gas liiIk- width won the gold medal 
of the Rontgcn Society in tbie competition for boy design in njoi ,* s 

Harry Cox and his woiks manager, F. R. Bute, were early radiation victims. They 
personally made the apparatus without, it is said, hl care or knowledge of protection 
Until the gas tubes were tested lot sharpness by [voiding a Ihitn: hand in front of 
the screen, and the focus was adjusted by holding up a kad pen-til. Cox was invalided 
m iyoS and then ceased to manufacture: apparatus. However, be continued to sell 
imported equipment until 1919 when he amalgamated his firm with the Cavendish 
Electrical Company, see below. 

HAROl.n WtI LEAMCOX was on,: isf rbe first Jt-L'-xY etLfriii.-UTs Ll: uicrumh to radiation 
daTTi.i £e, and hb plight eauMid uati oitaJ C0L1C0LII. 

For bioynpLiy. sci page 224 . 

Futuaicii It. IIUTT AND COMtAWY LlUlTRO 

Established in lyoR at T47 Ward our Street, I'reJerkL Hutt within ten years built up 
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w successful business. Until [|>L2 he was in partnerihip with Fr-suk William Read [tS8o 
lyjS), an v-ny engineer who died of apkytie anaemia after undergoing rcpcaced. skin 
Transplants for radiation bums; his name is recorded on [he Martyrs’ Memorial,* 1 ha 
L ij 15 Uutts Freddy T. Hurt, joined the Company. Manufacturing flourished, and 

in tlie ibllkTrVii'ig year the butts issued a i^-page catalogue illusi rating a wide range 
of apparatus, cubes and accessories, 1 "' Tilth iuLlicary field sets sold well and after rhe 
War Butt’s >. rav oouchca wore popular. 70 They ceased to manufacture coiriplom seis 
hi LjJ4& bur che Company continued m Lr-adc as a family business. 

I-'REDERICK ROLAND BUTT i Hvt ■£3?), originally j]5[itlulil.\:l 1 to Hany W. Cox and 
h-^ designer and plaitnur, lovlclLl-J SfvCiaL pieces of apparatus, I-Uid» a* a drvioH ti s prevent tbi: 
paasageof inverse current chrmigli the * ray tuiJL. 71 

Ijj die early uj.iue burr's radiation ir-ninrs to bu hands and LiLcsi began c-o Lame pain, several 
fingers were am£vuLaLt:d and eventually llii left aim, and he finally died of distanurian;] ljeiCl-t. 
In rue itjscs his name was added to the British list ini the MaicyiV Memorial. 

A, C. COSSOB 

One of the earkiect suppliers of gas tubes was A- C, Cv*™~>r who had his workshop at 
«4 Farrington Street. London (ire jj). Ho was a founder member of the Rbntjjeu Society 
ami Join on m i sited a rube with an osmium anode at (he ianve.rsa^ione in November iSf-ry; 
arid in che following year tins tube was used hy MacKcrrae Davidson tin Charing Cross 
Hospital to demorisiojio kidney stones. 72 Cossor supplied gas tubes to many oil the x-ray 



AJr. < jiriiL 1 ." workshop in Farringdon Strt'd, London .'ft ifyCi. ihowino tljc o rjci./iSHi l-'i;-t 
a) work. In fftr fnryijrepi^iJ A- C Co?wt $tund& (ieorfc dis tmiridtet, Sff. Hi! I'orr, u>ho sees 

tkf. ftrsf Jitids/j rtidiaiion manyt 
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pioneers. notably Sit William Crookes, Archibald CampbeU Swinton and Colonel Gif¬ 
ford ut Chard, and lio msdf tin; three rubes which Surgeon-Maio-r B-revor used during 
the Tirala Campaign in India, Lti 1&97-B, see Chapter ]o. The photograph of CossoTs 
workshop which apf>e-HTed in fTie Windsor m was-taken during the early 

week;-, of February of that year.-' Next to Cossor in the picture is his chief assistant, 
Mr. Hilliai, wins made the gas rubes. Hilliar is said to have been the first lirltish victim 
of x-rays. dying of his injuries in iqoa or tyoj and being feetmtexl among the BntLsh 
names on the Martyrs’ Memorial.* 1 


Mulch xnu Wewjds 

Leslie MJIet, A.M.I E.E. was a frequent tonUibtJtOt of ideas of apparatus at meetings 
o-fthe Rbntgen Society, oi which he was aneatly member.*' 4 His firm of manufacturing 
electric La.m in Gray's Inn Road made- and supplied all (he x-ray apparatus taken to Greece 
by Francis Abbott in i-Hyj a; well as early kits for the larger London hospitals. In iqt>> 
he wrote a book entitled ttay Wfinkh}?\ 


A. W. Islnjeial 

A tounder and loyal supporter of the Rbntgen Society as well as a Council member 
in the early dayt, A W. lienthal, J .R.RS. of fl_t Mortimer Stret:L, I.sindon was an early 
supplier ot x-ray equipment. At i.he tR^R CQtiVrjsazimc he exhibited ‘a complete hospital 
outfit’, Isenlhal spoke German (possibly he was an immigrant} and frequently visited 
the (. ,011 tilienr. hi May iR^R he wa.s at Wurzburg, returning with Professor Ronlgcr's 
fr-ar-smal greetings to the Society, and on nth it occasions he described developmLmts 
in apparatus in Germany .™ ,T * In iStja he was the co-author of one of the earliest je-ryv 
books, f*racticiii with -another enthusiast of the new photography, H. ^nnw- 

iloi Ward, Half a century later in UJ54 near the end of liU very king hie. A, W. Isenthal 
was elected an Honorary Member of tile British Institute of Radiology. 


Saxttas Er.RrrmTC.AT. CoMrAPfY 

In tqo 2 rwo Germans, Willi Schwedler and Arthur Scrieli csea hi idled a siiedical supplies 
company in Soho Squire, London which sold x-ray apparatus. Tor ten years business 
grew atid flourished, and an illustrated catalogue of"ly jo advertised a range of equip mcn-t 
h-utb locally made and imported from (Germany. One Local product, the Shenton-Sanitas 
Couch for screening and radiography was installed in hospitals in Glasgow and Edin¬ 
burgh and at Guy’s Hospital. In iyr^ the Company was closed down under the Enemy 
Trading Act. The sales manager, Alfred Robert Winccrsoti {r 119.3-1922) then founded 
with E. II. Willis the Cavendish Electrical Companv to build physical therapy equi fo¬ 
ment. En T9T9 Ca vcndish amalgamated with Harry W. Cox m form the Cox—Cavendish 
Electrical Company Limited, with showrooms at 105 Great Portland Street and a factory 
al the Twyfurd Abbey Works, Haflesden. WiutCifSCici was only 36, and died three years 
I^Ler of radiation cancer after amputation of a hand and arti),* j Cdx—CavtSOdish ceased 
trading in T914, 
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Karl Scilall and Scilall and Son, later Solus-Sciiall Limited 

K-ntL Scliail \d Led tqzs) was a German iiistfumenL-ttiaker who iouttded a company Lil 
W ig more Street, London. He was one of three partners of a firm, R-cLmgcr, Ochhcrt 
and Schall, in Erlangen. Germany, but decided bu strike one on hit own and settle in 
l-'.iii'J'.n in tS^ 7- He employed as his works manager from to 19TH H". Rocky, 
the unusually pitted designs engineer who later directed rhe firm. General Radiological 
Limited, see hdow. En 1-9 t q SeLia-U'. son Willi joined him. Willi SdwlU bter a distin¬ 
guished m ember of the FirLdsh x-ray industry, formed his own company in ly^t, Sdiall 
and Soil Limited. He was an able engineer and Ltis firm marketed high-quality products. 
He remained a Leading supplier until [931. and later the Second World War disrupted 
his rriMi-JcL t-.. Tli^ company survived until 194.0 when merged with the Solos Electrical 
Company as Sohis-Schall Limited ofJy Welbrck Street. 

WILLIAM E, SCI I ALL , I I ijn, I'.Jj K,., H.Sc. (iSSft—1^-5) wju a eulticred, criKim - ami skilled 
mm win? wa.i a. fatnilui JipLiie in x-iay circles in London for ewer40years; bis spirijed exchange? 
with Cuthhurt Andrews it, Imdiute rueeuEL(js wcie lorip icmctnbcrcd. He wai tirst elected to 
the Council of the Runtgen Sonety about 1-914 ami {amtimiL'd La serve aLrmisi Cr'intinLlOLliily 
up tu Isis -IlulLi as lLlo lepiescntative of the A-ray industry, 

Schall was active us mmy sphi%:r-">, LimneLleil w 1 Ll 1 Ills Company. HlS book. A'-JIiiy/, Thtit 
Orient, Dom^t .4Ui^ JV^tfiVii! dppJfntriim, made him well known and he delivered several n-f rhe 
rponym-OITS ra-dpologiC-jl Irtitiirei including chr Silvarms Tharcipwin ML-monal Lecture in 19 (2. 
He was elected. 

Member 1919, Treasurer r-£i;jf>—rijj. Royal [mLiLuLiun 

Founder Fellow, Itudnire of Physics. I'jiu 

Rneudrnt, British Ensbbute Lif Railudogy., Ipjk—9 

Hono-iary Fellow, Society of Radiographer?, 1965 , 71 

CuTHJStKt AnDK-EWS: 

The Company started as a single-handed basement enterprise at 3.5 Hatton Carden in 
June 1 <? 10 . Andrews was then aged 27. and had been allowed £100 credit by Muller 
lo tlarc his own business. Ho licgan do manufacture ga^Lulws, and this venture prospered 
until the First World War, when he was cut off from 111 ; Continental source of supply 
nf sr>da glass. However, lie persuaded the domestic glass-makers, Pilkingtnns liI' 
Lancashire, to manufacCuie soda glass bulbs, And lie was Able to continue. For ten yean 
after lIic war he was the only Elmish maker nf x-ray i.uIk:s. As ihe Lubes grew Larger, 
Andrews gave them appropriate names — the 'Mammoth' was followed in by 

'Leviathan’, the largest and list of the gas series. In Tyeft lie marketed his version of" 
the Coolidge hot-cathode tube, and stopped producing gas tubes. 

Cuthbert Andrews moved his firm to Llushcy Village, Hertfordshire Ln 1925, and 
his son, Richard, then joined the firm. For the nest decade they manufactured a wide 
range of x-ray apparatus with great success, installing one complete sei: each week. 
Gradually this activity was given up, and in iQ4i> Andrews disposed of rhe tube manufac¬ 
turing section of his company to General Radiological Limited. He e>nee recalled Llm 
during the course of JJf years of manufacture, he had produced 30,000 cubes of 75 dif¬ 
ferent I ypes acid ra Lings, rang jug J rum early gas tubes to shock-free and line-focus tubes. 
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CUTHBF.R'I ANDREWS, Hon. F.S.R. (> SS:h— j y?ij owned chic of iht: mejst MKWisfiil and 
longest fLUUHrijr jmall x-Tay coLiipanies ht Britain. TTc was a colourful pcnoLiaU.LV, and when 
hn died Jt the age oi'po yea™ lit: w^i.thc/iiW?r_(iiM^hatot‘d!L£ British x ray world 15 

Doru lu Rluornshiary to the wife of a printer who died irhi he was young, he carried nr 
Lhe family business as a young man and kaine familiar svULt the technique- ofbiKili production 
I Its bobby and iinmiit m botanical microscopy led huia in tn Watson and Sons^ the leading 
micmvnipr makers in | |]gh Holbein. The linn wa* chnr in the prelimiiljI y SLagC-s of Jicir entry 
mro the x-ray manufacturing business, Lleie Lie. Geoffrey Puarn:. Arthur (.-uinsroLie and others 
LU l&'atvsn's 'x-ray kindergarten’ acquired the skill i if radiography, 

I lie success Ot CuthhetL Andrews's business and bis tnterciL tu Ji-JAy affairs greatly bmetitteci 
the British luatiLutesiF Hadiology. which he served as President in igej—j .md of which he became 
ais E-Inn nory Member ijj [JjJi-fi. He laud j mricd thrt l-iiintgen Society ill 1913 md was first elected 
to the Council in 1920, imd tline-after be was canrinLiousiy involved in iti affairs. 1115 counsel 
and advice: in ebr lyjOS Jed 10 die poSL-War mnidtrniKJtaon of the Institute, Starting with ;r: 

■i Iteration [0 thfi Metnorjinlum and Hnlej whidl enabled LiCu-me Lax and TatL rebate ro be 
obtained and eventually rhe Royal Charter CO be gullied. He initiated dir major reC0il5tIUCtiC:L 
of rhr I louse 111 1<JS6 7 after negotiating a nniv m-ycaT lease until July Kjfij. aL a ni'.jdeiL rental, 
and he himself gifted die n™ scaring in die Reid tlnov Hall. The iqrta edition of the I land hook, 
which embodied [he Charter. wai Largely pnHpar-td by Andrews. his kELOwledgL uf printing and 
ma-iLery of flu: Hnghsh tongue contributing to US success. 

C inthb^rt Andrews had Style. He covered his drive-, hard work and detei IniL'eHiOn yyLlIj a gued 
humoui and Lea.rjy wiL wIiit:ls always brought a cheerful response. His passion fin imitein theat¬ 
rical-; and its rhistpnc guided his Lite. Andrews was the brother 1 it" Geo-pgf Arliss* the famous 
flctOT. and modestly claimed him self as an rffbetive contributor to the latter's success. 1 ™ 

AI Let rq-itf Cuthbert Andrews concctiEtabed on establishing an eflitient accessory business 
on mail-order Iiritr--, htkI tiie Company continued to flourish. Andrews',, CflUlotSttfs nrf 
coilectoiy’ pieces: illue (1034), O range (T9.^), Red Blue apiin fiysj). Ivory 

(Tt>iS)and a ^o-ycar anniversary Coldun ^cyfio) odicioti, ^^lletl Everything X-Ray. 

X-Rays Limited 

This company m fiowc: Scroti, London was uicorporarcd its ryTq with x -capitHl of 
aC?5-°™ derived,, it is said,-''troLn a potato mereham. Despite this Large sunt of money, 

IiiiiHHi.il problems beset ics comtiserrijl cipemtiuns, and it went ilico li-quidacioti in T933. 
l-Iowcver, two nf it; directors Eett cons-tmctive imprints cm the IriJustry The tirsc was 
Ai iluir Gunstune. The second L rands C>Lv<ttL-Kiiig, became a director of General Radio¬ 
logical LimIced, sax below 

ARTHUR CH.ARLKS 6UNSTONE (l& 4 j^ was ;l man E.if tbi- x--r.-,y iuduscry rachcL 

than nf (ins- company. He was apprcnLLced lo \t'azsi!-n and Sous of I LLcll Ho-lbojci ill T^50fl :uc 
rhe same rime as fkaitfiLy Pearce and t.luthbei7 Andrew s, and remained w ith the firm tn de' ,|i!i 
apparatus UK'h as the Kecdpulse' x-:av gciHiratm-, a Snr.H.ife-type recrifyiuj; device which he 
patented. From lO^!) u» i5»a.y be 1™ .l'bnri.ited WLtll X-Rays Limi-ttd. and dacn left the company 
duritiK sine of the fir-ancia I crises ro establish with E. J. W. Watkin.irm a nrw company, rhe Solus 
I'.lerrrical Company of Judd Sltc-cl JUn.Tr ficanhope brreerf dkibre Sol as auial^amaLL-d with Scball 
in E|J 4 fi Cnnstunr moved TO stJK hlE career with lIjl PI 11Iips Rlcrmtai Company, which Lie 
SLTv r ed as ceduiLcal adviser luhII he riTbred m isy^ny. He was a highly successful ekLineal design 
cnjrmLcr shsp-itLi his lack of higher techmcal eduoaLion, and lu: prrjonaUy knew Coolidgc and 
houwers: 'a maji ofhigli rntcgrit> !, ." n 

hr died aped &p. he was one sif tbi- tbitu- rvlckst members of the Ilritiah InstituLe of 
radiology, bavin [r joined rhe Kdurgesi Society in 19x3. 
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CtNt.lt ,11. RaueOuOCiCAI AMU SufiCJtAI APSA&ATUS COMPANY, LA7EH GR 

This company was established in Great Portland Street, London in iyiti under unusual 
csTtiLniiiiimera. Four ye-ais earlier, H. Rocky, the skilled instrument maker, obtained the 
franchise of Reinigex. Gebberc -and Schell in Germany, who previously had marketed 
their products iii England ihtOiigh a Swiss subsidiary. (Two of these names, Retrugcr 
and Sehatl arc familiar; the first 3Li association with Siemens, and, Schall is mentioned 
above,] Rocky bourne i.l ic fir$( enn trilling director of (ieueral Radiological Linn Iced, 
followed by branch t'hven-King. and liter by Charles Rocky, his son. 

H.. Rl>CKY. A.T.M.E.E. (died T 943 ] was die unusually gifted and hard-wcikinR dcsiftu engineer 
who for 15 ye-rn, was Karl SchalV'i wurki manager. He is said Lt? havt: bcLti unt ot flu. finsL 

iuitish ctigiuotus to appreciate The need for higher-quality construction of *-ray gpparji&K, anil 
dtsi^rniaJ ^.rid buili scvtial of lIio Luiiicr Jcep-Lhcjapy units. He was also oltc of the brsc ro reperi- 
luenrwith ca scade high-wnsicn transformers to produce Wgbi-vbltagje s-rays. 1 ’ 1 

Tlie advent uf (In: Second World War in tyjy saw General Radiological Limited pass 
auto the hands of" the Custodian of Enemy Property and Into a suut: of rear-SuSpisndetl 
animation. This siiuatin ii was partly relieved by the timely acquisition of drawings from 
Siemens by Rocky and his assistant,. W F- A. Kollib^y, wlu> had joined him from Gcr 
mariv in 19.37 (0 help stimulate further evpamiem. After die War Kollibay launched 
Sictck Limited to carry the Siemens franchise and emerged as "the only totally successful 
importer fol s-ray equiprijeul) iii the post-War years'.^ 
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, .. _ . with, flat Xnv.-cde and inclined 

No. 8. Early form of X Ray tube made in England ^ 
tJhk 

•?-- Bnntg n ^^^.sat i r: ±c.ti p&ja and exhibited by Mr. A. A. 

all ' Ir W unn-r' Tuly 3th 1896. 


Swinton in his lecture before the Royal Photographic 

tue 9oei:-rty by Mr, A. A, Campbell "5^inton 

1896, obtained from Mr. Cossor January 29th 

.Campbell Swinton 


(C) Jeff Behary 2019 


23 




























EARLY X-RAY TUBE. 

Lent by 

The Rontgen Society. 

This tube was exhibited at the Royal Photo¬ 
graphic Society in February, 1896, by A. A. 
Campbell Swinton ; it was designed by A. E. 
Cossor lor use with a small Tesla coil. 

Owing to the oscillatory discharge of this type 
of coil, both electrodes act as cathode alternately. 
Hence the anode (or kathode) in this tube is formed 
into a circular ring, so that X-rays will in both cases 
be generated from the bulging end of the tube. 

See Trans, of the Royal Photographic Society, 
Feb., 1896, Vol. XX, p. 157. 

Inv. 1909—186. R.S.8. 
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»Cura^Radium< 



Die Elektrotherapie (Korperbehandlung 
trizitat) als wissenschaftliche zielbewuBte Anwen- 
dung der Elektrizitat zu Heilzwecken ist in ihrer 
vielseitigen Gestaltung eine der bedeutendsten Er- 
rungenschaften der Neuzeit. 

Die fortschreitendeTechnik hat es ermoglicht, 
einen kleinen Hochfrequenzapparat in die Hand 
des Laienzubringen,dessensichjederohneGefahr 
bedienen kann und der — ja schon vielfach bekannt 
zur Linderung und Beseitigung vieler Leiden, wie z. B. Kopfschmerzen, 
Neura1gien,Schlaflosigkeit,sonstigernervoser Beschwerden,rheu- 
matischer Erscheinungen, leichterer Haut-Erkrankungen, ferner 
zur SchonheitspfIege,zur Jungerhaltung des Gesichtes, zur Kr&fti- 
gung des Korpers usw. — sich stets aufs Beste bewahrt hat und als ein 
Heilgerat, das jedermann zur Hand ist, in keiner Familie fehlen diirfte. 

Die Wirkung der Hochfrequenzstrome wird um vieles erhoht und das 
Anwendungsgebiet erheblich erweitert und befestigt durch die Kombi- 
nation mit Radium. Bei der »Cura«-Radium>E]ektrode ist eine Radium- 
schicht in die AuBenseite der Hochfrequenzelektrode an der Beriihrungs- 
stelle mit dem menschlichen Korper eingebettet und somit das Radium 
auf eine kleine Flache gebracht, von der aus es direkt dem Korper zu- 
gefiihrt wird. — Das Hilfsmittel zur Anwendung dieser idealen Verbin- 
dung von zwei so wichtigen Heilfaktoren ist die 


»Cura«^Radium^Eleldrode. 


Seit der Entdeckung des Radium und der Erkenntnis seiner vielfaehen 
erfolgreichen Verwendungsmoglichkeiten fur unsere armen Kranken hat 
man sich der Erforschung unserer Bader auf ihre Heilwirkung hin erneut 
gewidmet und konnte feststellen, daB die Wirkung dieser radiumhaltigen 
Bader tatsachlich in der Hauptsache dem Radium zuzuschreiben war. 
Schon seit Jahrhunderten benutzte man in dem Hauptfundort radium- 
haltiger Erze.Joachimsthal, zu Heilzwecken Umschlage, die Erz in Pulver- 
form enthietten, und schon dieser sehr schwachen Radiumstrahlung haben 
viele Kranke ihre Genesung zu verdanken. 

Seit der Entdeckung und Reingewinnung des Radium ist sein 
Anwendungsgebiet ein gewaltiges geworden. Aber erst die Erkenntnis, 
daB die Wirkung der Radiumstrahlen auf den menschlichen Korper durch 
elektrische Energie aufierordentlich intensiviert wird, hat die Veranlassung 
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Radium-Hochlrequenz-Eleklroden 



Ausziicje aus den berelis 

Miinchcn, den 31. 5. 1929 

SeitzstraBc 30 

Fcrosprcchcr 21410 

Die licbcnswiirdigcrwcisc iiberlasscne Radium sHochfrequcnz* 
Elektrode habe ich bei vcrschiedcncn Fallen, die durchwegs schon 
mit den nicht radiumhaltigen Elektroden behandelt worden waren, 
versucht. Die Wirkung war nicht nur subjektiv bei den Patienten, 
die nicht wuftten, daft eine andersartige Elektrode verwendet 
wurde, eine starkere und bessere, sondern auch objektiv konntc 
z. B. bei varikosen Teleangiektasien wie bet Vcnenentziindungcn 
mit sichtbaren Entziindungserscheinungen eine gegenuber dcr ge* 
wohnlichen Vakuumelektrode verstarkte Mcilwirkung bei sofort 
sichtbarcr Abblassung dcr betreffenden Hautstellen beobachtet 
werden. Eine schadigcndc Wirkung war nie festzustellen. 

Abschlicftcnd kann das Urteil natiirlich auf Grund der erst 
kurzen Beobachtungszeit nicht gefallt werden. 

gez.: Dr. Fritz Zieglwallner, 
Facharzt 

fiir Chirurgie und Orthopadie. 

Munchen»Laim, 3. Juni 1929 

Hierdurch bestatige ich. daft ich mit den mir zu \ersuchs* 
zweeken iiberlassenen Radium*Elcktroden schr zufrieden bin. Ich 
habe spezicll bei entzundlichen Zust.indcn, besonders dcr Nerven 
und Muskeln. gute Erfolge erziclt. 

Die Wirkung dcr Radium*Elektroden ist insofern eine bessere, 
als die Anwendungsdaucr eine kiirzere ist und der Erfolg bei 
den bisher behandelten Fallen rascher eingetreten ist. als bei den 
gcwohnlichen Hochfrequenz*Elektroden. 

gez.: Dr.Weinisch, 
prakt. Arzt. 


vorliegenden Gulachlen: 

Miinchcn. den 14. Mai 1929 
Die Behandlung von Patienten mit den von lhnen hergestell* 
ten Radium*Hochfrequenz»Elektroden hat gegeniiber der mit ge* 
wohnlichen Vakuum* odcr Neon*Gas*Elcktrodcn in verschicdcn* 
sten Fallen uberraschendc Erfolge gczcigt, spezicll bet Behandlung 
von Nerven* und 14aut*Krankheiten. Drusenerkrankungen usw. 

Verbrennungen oder sonstige nachteilige Erscheinungcn sind 
nicht aufgetreten und schcint die Mischung der Radiumfiillung 
gut gewahlt zu scin. 

Bei indirekter Behandlung zeigen sich mit dcr Radium=Elek* 
trode ganz vcrbliiffcnde Erfolge und durfte dicse Bchandlungs* 
wcisc eine ganz besonders giinstige Wirkung hervorrufen. 

gez.: Dr. med. Lorenz Bauer, Arzt. 

Munchen 2, SO, 14. 6. 1929 
Ich wendc scit Monaten die HochfrequenzsElektroden mit 
Neongas* und Radiumcrdefiillung mit gutem Erfolge besonders bei 
Nerven* und Gefafterkrankungen sowic rheumatischen Beschwer* 
den an Ich bestatige vor allem keine Schadigung des Patienten 
auch durch langcrc Anwendung beobachtet zu haben. 

gez.: Dr. med. Anton Staudenmaicr. 

Herr Studienrat Dr. A. Wendler. Erlangen, schreibt unter 
Anderem : 

.... »Nach cinigen galvanomctrischcn Vorversuchcn wurde ein 
fiir Messungen geeignetes Vcrfahrcn mit eincr Kombination von 
Prufrohrchcn eingeschlagen und zeigte die RadiumsElcktrodc 
gegenuber der einfachen Ncon*Elektrodc unter sonst gleichen 
Umstanden eine Vergrofterung der Feldwirkung um*18,8°;o- 
lm allgemeinen haben die Yersuche cine unvcrkennbarc Ak* 
tivitatssteigerung der Radiura*Elektrodc durch Hochfrequcnz er* 
geben. 
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MARVELS OF THE NEW LMJI1T: 

NOTES ON THE RONTGEN RAYS. 

By H. Snowden Ward. 

niusfrafttl by etertroyrafdiM specially taken for the Windsor Magazine by 
Mr. amt Mrs. J. W. Gifford and Mr. A. A. Cam riiKEE-Sw ikton. 


BOUT three months ago a 
simple modest statement 
of a discovery relating to 
an alistruse scientific sub¬ 
ject was laid Ircforc a 
learned society in an ob¬ 
scure Bavarian university 
city by a man who was 
unknown to the world. 
The narticulars were pul>- 
lislicd—if publication it 
can be called -in the Sitzunysberichts der 
Wtinburyer Phy*ik-mnti m , Qe*eU*chafl. An 
enterprising newspaper eorris]K>ndcnt caught 
at the matter, ana the world was electrified 
with stories of how a German professor 
could photograph through a deni board, and 
take a picture of the skeleton within the 
living flesh. In three or four days Professor 
Rontgcn's name was immortal, and in as 
many weeks the few Englishmen who hail 
succeeded in repeating his results were over¬ 
whelmed with queries, with requests for 
lectures, demonstrations, and assistance 
generally, and with all the other worries 
that come to the man who in suddenly 
|N>nular. 

Konrad W. Rontgen is a native of the 
little Prussian town of Lenncp, where he was 
liorn just fifty-one years ago. In l*7o, after 
completing liis military service, he liccamc 
assistant in the Physical Institute of Wurz¬ 
burg University. Eighteen months later he 
took an nssistantship in Stmssburg, and a 
year later scoured an upDointmcnt as professor 
at llohcnhcim, which he left in 1H7G for a 
similar |*ositiou at Giessen. In IHHX he 
returned to Wurzburg to liecome director of 
the Physical Institute, in which lie lmd 
originally Item an assistant. The results of 
his lalwurs have been published in many 
learned essays, of which the public knows 
nothing, except as regards the last brief 
monograph, which has made him famous. 
When his last important work became known, 
his Etnjieror, ever interested in scientific pro¬ 
gress. commanded a repetition of the experi- 
UH'iits in the ini|KTial presence, and invested 
tlicdiMcovererw itliadiatinguislH'd royal order. 


It is difficult to desrrilre in popular 
language the exact nature of a discovery such 
as that of Professor Rontgen, and to separate 
what is new from w hat was previously know u 
In the attempt to do so 1 w ill briefly recall 
some of the photographic ami physical |»w- 
sibilities of the port. And first, ais the fad 
which seems to have attracted must attention 
is that the skeleton can be photographed 
through the living flesh, let tw turn to a 
paper read lief ore the British Association in 
18 GX by Sir Benjamin Richardson. The 
subject was “The Transmission of Light 
through Animal Bodies,” ami the author 
stated that wlmt ho believed was the first 
suggestion of such work lmd liecn given 
many years liefore in Priestley’s work ou 
Electricity. The author stated that he had 
repeated Priestley’s methods and then gone 
on to others of his own suggesting, with 
the result that 44 in the human subject, 
especially in the young, having fragile tissue*, 
the thinner parts of the body could be din* 
tinctly rendered transparent, and in a child 
tiie Ismca, under a somewhat subdued light, 
cotild lie seen in the arm ami wrist. A 
fracture in the bouc could in fact In* easily 
made out, or growth from hone in these |8irt*. 
In a very thin young subject the movement, 
and outline of the heart could also lie faintly 
seen in the cheat.” This, and a great deal 
more on the same subject, was recorded in 
1868 by I)r. Richardson, who then found 
magnesium light the most convenient for the 
purpose. It is likely that, now that at ten- 
tiou 1ms been re-directed to the subject, the 
suggestion of I)r. Richardson will be exhaus¬ 
tively followed out, ami with photographic 
as well as mere visual observation. With the 
electric light freely available, ami photo¬ 
graphic plates sensitive to red ami yellow 
(which would Ik* the principal rays Vr.ms- 
mitted through flesh and blood), it should lm 
fairly easy to make valuable records ; ami aa 
the scale of trans|x»reiiey to onlinury light 
is quite different from trail t" Rontgen rays, 
one system would supplement the other. 

Turning to the other wonder, of photo¬ 
graphy with " invisible light,” there are 




L 


MAnr/sui ur rut. ami i.iunr. 


;i7» 



f>y] [ ICn/ftr K 

I’mfruor Rontgen At work. 

1 1» ilwre ilInatration depict* IWeaaor Kcmrad Wilhelm Rontgen in the midat of hia sapt dwiR i »u tha 
'• hi. Ever ainc* Ilia direct cry the ProfcMor b*a been overwhelmed with CorrCApondeOMand a|.|ilirn 
'•••in nil |Arts of the world. Out of the moat reticent of men, he has declined even.' atli ni|>t ti> |awe a» a 
••■ •>. although Ilia ntiincroua admirers would willingly draw him fmm hi* acietilidc lalmura into llir riiolnij,* 
i i oUmU of a MM ii'ty favourite. lie-idea the gratifying mark of hia ouvercign’a favour, the I'rnfoMor ha* 
• • is |«I"I recently the rrri|Nent of a doctor'# ilegm*. He ileclarra that he i» still only on the nutakirta of tlw* 
i •l.ilitu « of tins interesting arientific marvel. 
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man)* marvels, almost as .ilil as photography 
ilM’ll, over which tin- jMitilir might lm\ i* gone 
off into wonderment had it been so minded. 



{Opt/HgU.) 

1 WS or woman'* luuul, cxliihiiiiij- 1 -tio. down to the wrist. 
Tim tminib, not twins’ kid lint, i* indi»tim t. A rme k 
shown on one of Ihv linger*. —Kltwln-amidi bv J. W. 
(iilTunl. 


Ill Hunt's researches, published in 1840 , are 
many interesting experiment* on the effect* 
of neat upon the photographic plate, 
and many electrical effects, as curions 
in their way as those of the Itout^i u / 
rat’s, are well known. The apectmm, 
too, has been examined by photography 
and found to extend far beyond its 
visible portion. In fact the photo¬ 
graphically active spectrum extends, on 
the ultra-violet side, to nine or ten 
times the length of the visual spectrum, 
lu the infra-red, too, is a long series 
of rays, quite invisible, hut possessing 
chemical energy uud heat. With these 
lavs it is perfectly possible to make 
shadowgrams—as is done with Professor 
Kiiutgcu'* i rays—through sheets of 
ebonite ami muny other ojsit|ue sub¬ 
stances. They arc also, like the r 
rays, stopped J,y many “ lmus|nrciit " 


mind I Insi' well-known facta a lien a| • 
preaching a subject like this new light, 
or one is very liable, ns was the case in 
the present instance, to gu wild over wondcis 
that are far from new, and to miss the actut 1 
novelty and overlook the true significance 
of the discovery. 

In the realm"of electricity a long period of 
patient investigation by an"army of separate 
worker* has led up gradually to the wonderful 
results obtained by Rt.ntgeii, and it does not 
yet seem absolutely certain how far the force 
which he tentatively called the r rays 
differ* from the rays with which Herts and 
I’cnurd have made thescientificworld familiar. 
One of the moat popular of lecture-room 
experiment* is to pass a current of electricity 
through a glass tube from which the air has 
been exhausted, and through the centre of 
which runs a fantastic series of coils aud 
bulbs of glass. When the current losses, 
the attenuated air within the tula- becomes 
beautifully luminous. This toy, the Geinter 
tulie, is the first step towards the result* of 
libntgen. Toy though it seems in its con¬ 
ventional form, its phenomena have liecn 
most patiently investigated by many very 

■■hie me.otably by Goldstein, liittorf. 

Hertz and I.enaril, as well as by Professor 
( rookca, whose name is given to the form in 
general use. Crookes' tula- is usually a plain 
empty bulb of glass, globular, egg-shaped or 
[war-shaped, with two wins fused into 
opposite sides of it, so that their punt* pro¬ 
ject into the interior while their other end* 
are turned into little rings to which wire* 
from an electric laittery can la- attached. 
When this tnlw or htilli is strongly exhausted 
by means of u powerful vne-uiim pump, and a 


substance*. It is Well to I,car 



Um-tn>|{ni|4i l.y A. A. <'«iii|*l*ll-SwiiiU«i. 
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current of high tension electricity in panned 
through it, the violet glow tlmt is so attrac¬ 
tive in the toy Cei8slcr tube is seen. Of 
course an »1 dilute vacuum is impossible, and 
when the slight residuum consists of certain 
guscs other than nir, the colour and ap|>eamnce 
of the discharge are varied. When air is 


ray* very exhaustively, showed their ability 
to act upon the sensitive photographic plate 
and piper, and puiiitcd out that they passed 
fairly easily through wood, cardboard, 
aluminium, etc., but with greater difficulty 
through glass and quartz. His observation 
of the case with which the rays pissed 



present ami the exlmnstion of the tube be- 
extreme, the light gradually diminishes 
until finally it liecomes invisible'altogether. 
At Ibis jKiiut, when a very high-tension cur¬ 
rent is living passed through a very perfect 
vacuum, the Is-st conditions for obUttuiug the 
R ml gen niVH are attained. Under these con- 
ditioiis,and even before such complete exliaus- 
lion is achieved, it hod liecn observed by 
(•••lilstcin and llittorf in the seventies that a 
seriiw of emanations, which have been termed 
cathode rays, proceeded from the cathode 
or nvgutive terminal iu the exhausted tube. 
The pnqiertics of these rays are curious, one 
of them living the ability to cause glass and 
many other sulistancesto become fluorescent. 

I his is sjMviallv well seen when the exhaus- 
lion of tile t uf n‘ becomes so great that the 
light within it disappears, and the glass then 
l*egiiis to glow with a pile yellow-green 
light. I.eimrd iu IHtM examined thaw 


through aluminium led him to construct 
a Crookes’ tube with a 44 window" of 
aluminium in the gluss, and so obtain more 
active results. Professor Rontgen wits 
carrying on similar experiments with the 
Crookes’ tube when he accidentally came 
npon certain phenomena which ltd him to 
the conclusion that rays, other than those 
which had been hitherto described, were 
proceeding from the tnlie. He was working 
with a tnl>e covered with black paper, im¬ 
penetrable by ordinary light, and noticed 
that u fluorescent substance brought near 
the tube became luminous. This assured 
him that some influence was proceeding 
from the tube which bad the power to imik* 
through piper impervious to light, and to 
cause fluorescence. He found, further, that 
even at a distance of fi feel from the tills- 
the fliioreHcciM-c was still excited. Pursuing 
tin- subject further Professor Rontgen fmind 


J 


i tml ihi- rays penetrated a deal lioard of nil 
nu ll thick, n book of a thousand piges, or 
, o.uple of (Kicks of cards without much 

..nation of their power. Aluminium 

I. .If an inch thick, nud glass of u like , 
i iiickuesa. allowed the rays to piss, but 
. ni |y diminished their power. Metals, 

..Iher* than aluminium, obstruct the 
i >i \k iu much greater degree, though 
.... metal seems alwolutely opaque when 
m ibin sheets. Platinum and lead are 
lb- must opnnuc, with iron, silver, 
epp-rand gold coming between them 
nii>l aluminium. The effect of lead is 

.larked that even a transparent 

-livvl of lead-glass is much more 
•i|uw|iic tlmn a glass of the same thiek- 
iv •. free from lead. 

Kxpcrimenl showed tliat the new 
mih had also a chemical effect upon the 
photographic salts of silver, obtain¬ 
ing a result similar to that produced 
In light. Photogrojiliy at once became 
i In' |irincipol method of observation, 

I.. . nisc by iU means the results were 
p rmuiicntly recorded. The power of the 
ruvs to piss through wood and curd wiw 
i-j- i ially useful in this connection, for it 
• uniilcd the photographic experimeuU to 


Is- made in daylight, the platoa living 
protected from the action of light by the 
ustuil dark slab's. 




«< VpprtpAI.) 

I.**,- ulM.wiinr .Mnnnity U"-» «win« l» lignl 
ImhiI". Klvrtmjtni|i« lit J. W. (ilflwnl. 


(Ctnrifki.) 

A •ole, showing twimmins Mwlilt-r.—KJeotnnJWph 
A. A. Cunptell-Swintna. 

One of the most interesting properties of 
the Rttutgen rays, which they pwsess in 
common with the cathode rays, is their in¬ 
ability to l»e reflected or refracted by any 
sulistance that the many investigntoni have 
been able to test. The cathode rays can, 
however, lie deflected by placing a magnet iu 
their with, while the Rontgen rays cannot, 
and this is perhaps the most interesting 
difference between the two forces. It seem* 
prolmblc that the new ray* move with cm mi I 
velocity through all substances which tin y 
cau penetrate at all, anti therefore that 
they exist iu a medium which permeates all 
these Bidwtanees. In air the p in t rative 
power of the Rdntgcn ray* appears to In- 
much greater than that of the nit lush- rays, 
for their discoverer has obtained r«*iilu at 
distances from the source at which tin' 
cathode rays arc inactive. A scries of oliw i * 
vntions led to the conclusion tlmt iu air tin- 
power of the new rays varies inversely os the 
square of the distance from the *qunv. 
Thus an object through which nil image 
upon the photographic plate can lie obtained 
in ten minutes when placed one foot from 
the Crookes’ tnlie, would require forty 
minutes sit a distance of two feet. In all 
other bodies that Pmfwor Rontgen has 
examined the penetrative power of his new 
rays is greater than that of the cathode 
rays, though it would In- premature to w»y 
whether there is any regular pr..p.rtion 
of p-netrative (tower iu the different 
siilKtaiicat. 
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* li*’ reneirrhi* «»f Ibuil'rn, dealt with in 
III communication fri.ni which I have 
i|U«iici|, iit< -Iiiil«* many Ollier details, inleresl- 
m„' U> llie physicist. but hardly sncli as need 
!«• re|Miil4il in n popular paper. In all there 
to Iw r.n agreement in the main 
lie tween the new nivu and the cathode rays, 
•liffrnnn* lieiug in degree rather than *in 
kind. The particular property that has 
must attmeted the juihlie, viz.,* the ability 
li» |« im•I rate wood, elHinite, etc., is verv 
largely hlianil by the cathode rays, so much 
m. in faet that there seems reason to believe 
that many of the results that have ken 



\ r«l‘» !««. afirr f.>iir minutr*’ ex|HMcire.— FJocIro- 
Krafih by Mn. J. W. Giffoal. 


how n mnee the discovery was announced 
ire largely due to the cathode ravs. On 
lie eKxentiul different (if any) between the 
w.. elapses of rays much put ion t investiga- 
i"U is yet needed, On many other points 
n eonmrtioii with Hbntgens discovery men 
re busily at work in all parts of the 'world, 
ml we may almost daily expect new wonders 
ii the way of practical applications. The 
r*i objects which nmnv of the investi- 
utors have in view are tlie simplifying and 
In niM'tiing of the necessary np|mratus, and 
lie demising „f the length of ex|s*Hiirv by 
"•naming either the power of the rays or the 


M'lisitiveneMK of the photographic plates. In 
tla-si- directi oiim something has U-en done, 
even at the time of writing, and before these 

iik* apjicnr great advances will doubtless 
have been made. At the time of writing the 
latest announcement is by Mr. Cumpbell- 
Swintou, who has been able to reduce the 
exposure necessary for showing the bones in 
a mature human foot to fifty-five seconds, 
instead of the long time (from twenty 
minute* to an hour or more) that has 
hitherto seemed necessary. 

At this point I may briefly descrilie the 
necessary apparatus, which consists of (a) a 
source of electricity, (£) an induction or 
intensity coil, and (e) a Crookes’ tube. The 
first may lie the street mains, a battery of ten 
or a dozen large cells, a hand dynnnio, or a 
powerful Wimshuret machine. The intensity 
coil should Ik* capable of giving a six or 
seven inch sjwrk in ordinarily dry air, and 
the Crookes' tube should lie of the greatest 
jHissible exhaustion. All these conditions 
are subject to modification, and even at the 
time of writing there are reports of satisfac¬ 
tory results obtained with an electric tension 
capable of giving no more than a two-iueh 
sjiark ; ami other cases whore the power is 
amide, hut the highly exhausted tube is 
replaced by a broken-down incandescence 
lamp, with a metal plate outside to form the 
cathode. For those who are not well 
acquainted with electrical apparatus I may 
refer to the portrait of Mr. J. W. Gifford in 
liis laboratory, in whieh he is seen connecting 
up the Crookes tube which hangs before him 
m>on an insulating support. Immediately 
liehind him stands a hand dynamo, with a 
driving wheel at the further, and a handle at 
the nearer, side. On the shelf above the 
dynamo is a ten-inch Apps’ intensity or 
induction coil, the term ten-inch referring to 
the length of spark it is calculated to give, 
which is a fuir measure of the tension of the 
electricity. The charge from such a coil will 
kill a couple of men, so that it is not a power 
to lie played with. On the tuble immediately 
jieyond the round one at which Mr. Gifford 
is seated is another form of intensity coil, 
cabbie of giving a three or four inch 
spark. 

With such a set of apparatus -the dynamo 
king driven by a sturdy pair of arms n 
photographic plate can be placed lieueath, t r 
at front or side of the Crookes’ tube, ami in 
a few minutes (although enclosed in its light¬ 
tight dark slide) will have all the effects or 
an exposure to light. If a hand lie laid upon 
the dark slide the rays from the tills' will 
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•cueiraU* tin* limit. Inti as the* k.nes uru rela- 
ivrly iniiiciivtrahlc they will show, when the 
•lute ih developed, as distinct shadow*. In 
In* Hunif wny if piece* of glass, metal objects, 
tv., nrv placed on the slide their shadow- 
niiigrs will lie found u|K>n development 
•lettr in proportion to their power of 
ilwlnnling the Kontgcn ray*. 

This should explain why the results arc 
-.died *hadow grams, for ohotograms are made 
•y relkvtcd light proceeding from the surface 
•I mi ohicct, while these newr results are 
liMlinguishod from the aurroundiug surface 
*y the amount of light which they obstruct, 
i is true that modelling and relief may be 
•Uaineil with the new rays, but it is a 
noddling entirely due to the variation of 
h'liidly and thicknctK, which mayor may not 
•oincidc with the surface contour. A curious 
sample of this would be given if a penny 
vure sbadow- 
;raplied with a 
iillieii'iit expo- 
lire to give a 
light action 
h rough the thick- 
■si |Kirls of the 
oin. In the 
hill nest |mrls the 
letioii would Ik? 

Host. rolliph'te, 

dole in other 
lortions the 
ireugih of the 
inuge would vary 
'voiding to the 
hieknes’i and the 
' i in a g e a u d 
ii|s rs. ripiiou ’* would be a strange medley 
•f the iMirtrait of our sovereign lady and 
he mytfiienl figure of Brilaunin. 

The pmetkul applications of “ the new 
iliotogrupliy " have t>een so fully recorded iu 
la* newspapers that it is unnecessary to do 
•ore t Iiuii recapitulate a few of them. The 
nrghal advantages were at once appreciated, 
ad though many wild and impossible things 
.ere amioutiood at first, there were almost 
mined into practical eases which proved its 
rid value. The positions of pellets and 
'•diets iii wounded hands were show n in such 

way as to secure their removal without 
niicccKKtry probing. A needle, which had 
elinl the surgeon’s efforts to find it without 
icrrileftdy carving the hand, was exactly 
niitiil and easily removed. A glass-worker’s 
and, into which several splinters of glass 
ad Iron driven, was shadow graphed and 
iici'eHsfnlly o|H*niU*d U|n>ii, and many rum 


of iilinoruuil ami diseased bones became 
fully patent to the surgeon by the revela¬ 
tions given iu the new liglit. In fact 
the few workers were overwhelmed with 
applications for their professional service* 
from doctors and sufferers of all degrees. 
Mrs. Gifford, who assisted her husband iu 
his experimental work, wrote me at the 
beginning of February : “ Our house has 
become a veritable hospital; the lutlt and 
the maimed are begging us to help them to 
diagnose their exact infirmities." No doulit 
before long we shall have public laboratories 
fitted for this work, uud probably one w ill 
be attached to every great hospital. Dr. 
Oliver Lodge pointed out another direction 
in which the new rays could be used with 
great advantage, namely, in the testing of 
metals for flaws and faulty mixing in alloys. 
Dr. J^cidge has shown that inequalities 
of substance are 
clearlv indicated 
by the varying 
action of the rays 
when the metals 
acted upon are iu 
sufficiently thin 
sheets to lie pene¬ 
trated, and there 
is a possibility 
that hs the sub¬ 
ject is further in¬ 
vestigated and 
the apparatus im¬ 
proved we may 
Ik* able to t it 
such objects ils 
compressed ga i 
cylinders, boiler-plate*, and even, eventually, 
armour plutcs and heavy ordnance. 

When the first accounts of Professor 
Rbntgen’s work reached England many 
British investigators took np the subject, in 
spite of the vague and somewhat contradic¬ 
tory nature of the reports. The first public 
announcement was made on January 13 by 
Mr. J. W. Gifford, of Chard, in a communi- 
Cation to the President of the Royal Photo¬ 
graphic Society. On the 16 th of the same 
mouth the first English results were shown 
at the Camera Club by Mr. A. A. Campbell- 
Swintou, and a few days later, on the 21st, 
Mr. Gifford made a further communication 
to the Royal Photographic Society and at 
the same time sent a series of his results. 
These were not only Rdntgcn ray work, but 
also some very interesting electro-photo¬ 
graphic results ohtuined in an attempt to 
get Rdiitgcn rays without a ('rooket* tula*. 



(ftyyr<p»l.) 

KJbow-joint of a girl.—FJoctrograpb by J. W. Gifford. 
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Many other investigator* took up the work, 
bill, in too many eases the impossibility of 
..bUiiuing reliable apparatus prevented their 
obtaining results. Still, result* were ob- 
i hiu'iI in some cases. Dr. Oliver Lodge, 

, lie fore mentioned, did good work in 
Liverpool Dr. Dawson Turner, of Sur- 
•1011*8 Hall, Edinburgh, quickly followed by 
l^.nl Blythswood, 
hr. J. T. Bottom- 
l.y, K.R.8., and 
hr. McIntyre an- 
uoimced satisfac¬ 
tory picture*. In 
Bristol, Professors 
< ‘battock and 
Wertheimer; in 
Birmingham. Dr. 

Hull Edwards and 
Mr. Fredk. lies; 
and in London 
Mr. A. W. Porter, 

Mr. Leslie Miller 
anil others satis¬ 
factorily repeated 
i he experiments 
I- fore the end of 
January. A man 
who greatly helped 
toward this suc¬ 
cessful end, and 
who suddenly 
found himself 
overwhelmed with 
lame, was Mr. A. 

4'. <'ossor t of Far- 
ringdon Road, 

London, who for 
» while seemed to 
!-• the ouly man 
able to make satis- 
i.ictory Crookes’ 
ndics. While or¬ 
dinary Crookes’ 
ink* could be 
I-.light retail at 
. ightcenpcnce 
.-acli, in any quan- 
i ilv, the tubes 
uiudebyMr.Coflsor 
were iii such de¬ 
mand that the agents who had purchased 
all his output were quite unable to cope 
with the demand, though the price was 
i wvnty-fivc shillings each. Even nt that 
price there were doctors, professors and 
others who liegged for the favour of a place 
..it (he list, to lie supplied in a fortnights 
•...... Vi.i'kv luul tlu' si'itiiiLiiii' irlniw-lilower 


In-on ill such demand, and never was the 
value of the difference lie tween good work 
and the beet more fully demonstrated. It is 
easy to make a tube that will answer for 
some of Professor Crookes’ radiant-matter 
experiments, hut the further exhaustion to 
fit that same tube for Rontgcn’s work requires 
great skill and very perfect apparatus to 


1 Forfeit*."—Electogreph by Mr». J. W. Gifford. 

obtain. Hence I have taken the somewhat 
unusual course of introducing a portrait of 
Mr. Cossor at his work. 

Mr. J. W. Gifford, whose name has Iron 
so much before the public, and to whom I 
am indebted, not only for many of tiro 
examples here reproduced, but also for tin* 
tn use his laboratory and to assist 
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MARVELS OK THK NEW LIGHT. 



Trti'H (Vmluw' Iwlir. Mrtitl ilii»r» I’lmui-’i 

. <i.|Immi«I t«.\. |;\|>Miirr ten minute*. Shonin# 
• lolixal ilix'kart'r. hlrctriwaph by J. W. l.iflunt. 


Mr. A. A. n»tti|tMI-8wjiiU»n, wl.. 

IniN uIho In-cii unit'll Mon* Clio public, rt)( | 
whose work liaslieeti reproduced innhntnlfid 
iu us|Bi|H-rs ami niagnxiiicx, in mi electtintl 
engineer with oflieesuud lulmrutory in ijium 
Victoria Street. A yonng man. Im i» mo » 
llie runny bright nml talented in\.-I .« 

who hnve come from Klswick, trulnnl l<r 
Sir W. G. Armstrong, Mitchell X t V ||i« 
invention of nti important improvement in 
telephone* led to hi* securing un up|Niiulm.>nt 
with n telco] tone company iiihI rvinotwl l.i 
London, lie Im* been greatly Inters,I im 

photography, nml u few year* ago gn>.. 

*idcruhle time to the subject, hut the Inn.**, 
of electrical work forced him to drop photo 
graphy and to cease hi* iiietiibcrahip of Iks 


him in repenting some of the most in- 
Icriwtiug experiments, is fortunate in 
Ix'ing a gentleman of means and of 
nuMonnhle leisure. The owner of a 
large ami prison 1 roil* luce-weaving busi- 
lo 1 ** in t'liard, hi* w.ll-up|>ointcd private 
luluinilory ifivw him every opportunity 
in indulge his love for scientific inves- 
i gut ion. As a volunteer assistant of 
Professor Croohi-s lie has done valuable 
iuveniigntiori work in physics, ns well ns 
most useful original rwareh on hi* 
own iMvouiit in photographic, electrical 
« nd photo-micnigraphie subjects. With 
tin* asKiHtmire of Mrs. Gifford, who 
• ki«< a keen interest in the work, he 
hi ' i|e\oteil mill'll time to the new 
li lit. with results that have l>cen 
»how n hi lecture* in Hath and Hristol. 
nml Im* foi*.* the Royal Photographic 
.Society in Ismdou. 



I'Vf'SO 

Mh»I •I.-, * ilinmu'li two ahrcU of rnnll-xinl nml a *h*rt 
«>f aluminium. Aliiinimmm Mwirii ili.,-* ami plate. 
I.ijumrr *«••» minute*. I.lrrtn>sra|ili l.y J.W.Ufatil. 


r 



(<*pyr> 9 *l.) 

Hainan foot. One of the ibnrtol •u'ri'xf.il cu>«mo>« .•••>!• 
(&5 wroniU).—By A. A. CanijJa’II s«mi,.ii 


Camera Club, of which he had Is'cu a im inla i 
for some year*. A jiortiou of hi* eiitlniainaui 

is due to the hearty encourage.. of >h 

•I. \\. Swan, the veteran electrician, ami Im 
modestly attributes nimh of the Mima, 
of the recent investigation* to the eieini 
and ability of Mr. J. C. M. Stanton. Ins 
assistant. 

D»y by day we exptrt, and nlinml out 
day we are receiving, rcimrt* of fresh dev chip 
menu of this wonderful “ new photograph* 1 
Many of the announcements an- Immsl np.i. 
hasty and half-understood ex|ierimeiiU, iu«*L 
by workers without the necetMnry training 
for careful observation. The work of 11 mil. 
piiblislied in the /Vii 7 osoy«AfW// Mti/tKiitr. 
(Vctolier IX|o, is lieing nncotisriously re|tn.i,.| 
by many who know nothing of Hunt or hu 
work, and who an* eonfoiiiidiug tlm well 
known action of luat with some Mip|*».<ll* 
novel action of light, or the Kontgen mjs 


w 




»N» 
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iW < 77 /a; ir/iV/AVfltf MAt)AZINK. 


It is will to take with mi ample grain of 
Kill the nnuounccincuta, Uutcd upon one or 
two experiments only, l*y nun untrained in 
olnervntion. The most wonderful advance 
recorded at the time of writing is the inven¬ 
tion of Profetwor Salvioni, of Perugia, of an 
instrument bjr which the Ibintgcn rays may 
|k- jwm. In the absence of all detail it in 
iui|Ki*dhle to comment upou such an un- 
iinujMviuent, hevouJ saying that if Professor 
Sulvionis invention is not exactly what we 
cxjHrt, the direction is one in which we 
ninv hope for nroctical results. 

With regard to the electrographs we give 
from photographs taken by Mr. and Mrs. 


tiiflord, it is worth while noting that lh» 
whole of the photiM were taken ImiIwmii 
February I and February 10. 

It may also lie of interest to incut ion il.,i 
Mr. . 1 . Lynn Thomas, F.ILC.H., writes i on 
cerning the arm, of which we give an ilho 
tration on page : “ I could feel distlmtli 

one shot near the posterior l*ordor of il.. 
nlna, and it was so situated that the / mu 
had to penetrate the whole thiekncM of il.. 
ulna before reaching the shot. If this de l 
shows in the clcetrogrnph, it will iIuiimiuMinU 
very clearly tlmt bone after all is only conn 
jiaratively opaque to the new rays." 

London, February 12, lHDtl 



(OyyrifcM.) 

A baud, exhibiting the transparency of cornelian in the rinir oo third finder 
Electrogni|>b by J. W. (iiffi.nl. ** * 


SCI KNTISTS 1 AUTOGRAPHS. 


|*. im lliow wIhi have to be exact, the 

«.r Itrilidi «ue«iti»U» is in nearly 
• , .. . \i*y m*ut and readable. Considering 

.i.|i111 mi rrr.tr might cause serious mikcal- 

•tUn., -in* i« m 4 surprised that caligraphy is 

.I l.\ n«troi»omen» like Dr. Huggins and 

H i-,. mil. The clear signature of Lord 

. . i m mark able when it is remembered 

il.. < man is in his eighty-sixth 

Ho .lidoi |.ulilMN-k is lino of the few lean»««l 
„ M , -i... i*m• v lyiwwriters, although such a 
s,Miild ui.li .1 Hilly diminish their labours. 
j.«.l ii.iI.ihI. awl Pn.fessor Ramsay, the joint 

|i*..... ..I 4 ig..u, afford an interesting contrast 

K, ti,... Iiiiudwriling. Sir William Turner’s 
i.ii, T . l. !.,«« in it the straightforward directness 
d a . i .Iiid Ningcii. Lord Kelvin and Sir 
1 1. I. i « .ii .mi are such busy men that their 
Hgiiniiifi . I..uay ilie hurry of their careers. 


Herewith 1 send you my au¬ 
tograph aa requested . 


J 









KK.HT. IIOX. SIK JOIIX I.CIIIMM K, M.l 
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Fig. 48.—Arrangement of Valves, Tube and Meter. 

(From Belot.) 
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ULTRA-VIOLET—ANI) HOW?—AND 
WHY? 

By W. J. RfEDEL, D.D.S. 

Exlrxuttd from The Penial Digest, Jan. 19JO 

Ultra-violet is a comparatively recent 
accessory to the dental armamentarium in 
the treatment of various conditions. It is 
so recent, in fart, that authorities contra¬ 
dict radically as to its application. There 
is >ti!l so little known scientifically of its 
action tliat there is much conjecture as to 
its specific reaction. Much room is left 
in which to theorize as to why varied 
r«--ults are obtained after ultra-violet ex¬ 
posure. litit there is no questioning the 
fact that they do take place. 

Some men regarded as authorities say 
that therr is no jicnetration. Others credit 
the rays with a penetration of from 1.5 
mm. to 4 mm. in living tissue. Some say, 
“Do not hold the applicator in contact 
with the tissue under treatment." Then 
an article or a lecturer states that the 
• >ur under treatment should be exposed 
under light contact with the applicator or 
heavier root art if greater jx-nrtrntioti is 
d'-nrerf, due to the drliematixation of the 
fioiit by pressure. 

Again we hear that the ultra-violet ray 
r- immediately absorbed by the slightest 
f. rr, of hk,od, with no further penetration 
Vet file <umr authority will tell 
ot that exprgsing (lie alveolus of a tooth 
that hi* just been extracted to ultra-violet 
'?*•**• or »/i eight ininutM, wiihout intro* 


Fkbcarv 15. i 930 


during the appUcator in direct contact 
with the wail of die socket, will prevent 
|*>st-o]>rn»tivr soreness—and it d'**. 
spite of the fact, tile presence of Mood 
renders ultra-violet incapable of further 
[jcnctrntion, and I luive yet to see a ea^» 
of ordinary extraction where there was 
no trace of a blood-containing exudate 
immediately after the removal of the 
tooth in question. 

Is it any wonder, then, that the man 
who is just beginning the use of ultra¬ 
violet is in a quandary as to what or what 
not to do? It is my contention tliat the 
thing to do is to try the various methods, 
watch the results, and follow through 
those that yuttr equqxncnt produces most 
desirably. 

It is really astonishing to what an ex¬ 
tent post-operative complications can lie 
averted or greatly minimized by the use 
of ultra-violet. 1 might, for example, cite 
two eases from my practice which arc 
typical of many. 

Case I 


I removed a right maxillary second 
molar for a lady who had been having 
neuralgic pains in the head for a long 
period. X-ravs showed considerable cal¬ 
cification of ihe pulp in the pulp cham¬ 
ber. There resulted about two weeks of 
extreme pain from a dry socket. The 
patient returned in alxmt four weeks with 
similar symptoms on the left side. X-rays 
showed the same condition in the left 
auxiliary second molar. She wanted the 
tooth removed, but naturally, was very 
apprehensive about it after tier previous 
cx|«riencc, and I could give her no en¬ 
couragement. 1 removed the tooth, ami 
it gave every indication of a repetition of 
the actions of the first offender, with all 
ap|a-aranees ap|*arently prophetic of dry 
socket. 'Hus time I directed ultra-violet 
ravs into the socket for a |»eriod of stx 
minutes. When dismissing the potent, 
requested her to call me the following 
morning and inform me of her condition. 
I In rejjort cattle in, gieutly to my *ur* 
I.ri“«' and plca*uic a* well a* the patien 
that she had alcpl well and the Mxkrt lw» 


given her nu discomfort. 

('ask II 

1 lie ullici can* lit mind (Mil 
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wnnutt, about .W years old. who had had 
4 very difficult titnc with septic sockets 
after the removal of two maxillary third 
molars al>uut two years before. Hie teeth 
had Ixrn neglected fitter that time, mak¬ 
ing it necessary to remove two other 
molars. The patient was much worried 
and had |mt off the ordeal as long as pos¬ 
sible. She was extremely nervous. The 
teeth were badly broken down, the pulps 
were vital, and a generally hypersensitive 
condition was present Immediately after 
extraction a four-minute exposure to ul¬ 
tra-violet was given (two minutes less 
titan in the other case), with blood oozing 
freely. The condition reported by the 
patient's husband tltc second morning 
following, instead of the next day as re¬ 
quested. was that she ltad slept well and 
was doing nicely, with very little tender¬ 
ness present, notwithstanding the fact 
that I had used more than the usual 
mount of novocain solution because of 
the hypersensitive condition. 

There arc many theories extant as to 
why and how these conditions are so 
favorably influenced by ultra-violet. 
Whether it be activation of phosphorus, 
calcium metabolism, increase of hemoglo¬ 
bin content in the blood, bactericidal action 
to the depth of penetration, unknown or 
known, why not accept the thing as it is 
for the good it does? I<ct the investiga¬ 
tion of why and how it floes it go on at 
leisure, in the meantime letting it do its 
jart in the alleviation of suffering for the 
;oi:ent and in casing the mind of the op¬ 
erator. 

I have a personal theory regarding the 
operation of ultra-violet, one I have not 
heard exjiresved in the same way, at least, 
it m that ultra-violet exposure in some 
way jtofr up potential energy in the cells 

■ * thr |i<xiic to exposed, which Jireveilt* 
ir.flwiti atnfy reactions tlirnughttlit the 
duration Of the healing process, whether 
f)>e fi *»e t< hi fuA, lmn»* tit soft fis-ate. 
V.’h dy/ttld tin* not li» fust ns tenable 

■ * the theory that vegetables store up their 

and that row's milk during tike 
wffftmef months, when gran and feed w- 
' ,<rt gr-iter utira v»»,|ri mtivntion ley rx- 
» ote to the inn nr even to artificial 


irradiation, Ita* !»ren firovrd to l*e ben¬ 
eficial to or even capable of curing <lis- 
eascs resulting from lack of this activa¬ 
tion? 


THE EFFECT OF MKRCL'tO VAPOR 

I.IOHT IRRADIATION UPON T1IK 
VA8CUI.AR SYSTEM 
Ity II. H. Pt*i.max, M.D. 

Extracted from Arch. l‘hyt. Thcr.. X-Ray & 
Radium, Dec. 1929 

Among medical attendants there are 
those wito are ever eager to condemn 
light therapy. Curiously enough, many of 
tlie physicians who arc skeptical in the 
use of ultraviolet have never employed 
irradiation, or, having resorted to the use 
of the rays, are not entitled to judge the 
merits of artificial heliotherapy from the 
comparatively few cases studied. Pains¬ 
taking researches of many eminent phys¬ 
iotherapists in this country and abroad 
are too valuable to be entirely ignored. 
There is scarcely a branch of medicine 
which has not l>een invaded by ultraviolet. 
Specificity of the rays has rcjxratcdly been 
demonstrated in rickets, spasmophilia ami 
tetany. The efforts of Hess, Unger, Pap- 
penheimer, and others are noteworthy in 
this respect, llazen has called attention 
to the value of ultraviolet in pityriasis 
rosea. Psoriasis sometimes lends itself 
to the cure from routine cxjtosures to the 
sun rays. 

One marvels at tltc liencficent results 
obtained from artificial heliotherapy in 
treating stubborn cases of hcrjies zoster. 
Staphylococcic infections of the skin re¬ 
spond licautifully to short rays of ultra¬ 
violet. In the use of mercury vapor 
quartz light, the therajieutist now has an 
other agent, equally effective as mercurial 
< oni|N>unds and gentian violet in the treat¬ 
ment of impetigo. 

t hi)itiie bronchitis in the child ami 
.it 1 11 1 r are remarkably lieitefifcl bv s v*te 
f 1114 r*|n*urt’<! to ultraviolet. I Ih 4 li(!^ 
bus also liren serviceable to the surgeon 
m healing burns nnd in rrpiiring frn« 
tuiei, The neurologist finds the artificial 
Ix-ltms of sunlight valuable iis a sedative 
' iialiit togrigiir proj^rtles have leru nt 
trilHHrifto ultraviolet II further re-an h 
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proves irradiation* cause an increased 
flow of milk during ami after the pucr- 
periunt. tlien one of the greatest useftil- 
nrxs of ultraviolet will luvc l*en estab¬ 
lished, since there are few true Rnlacto- 
gogurs. In a series of patients studied by 
Stoke ami Wiener, excellent results were 
obtained in a group of twenty lactating 
mothers. 

Tltnsc who lielieve that ultraviolet has 
fallen short of its reputed value. and who 
likewise contend that light rays have not 
met the exjxvtntions of therapeutic ideal¬ 
ism, wc should like to remind that the 
zenith of therapeutic idealism lias as yet 
not lwen achieved through the use of 
drugs. The tendency at present is un¬ 
questionably specificity: that is, fewer 
drugs of greater therapeutic efficiency. 
Ginical experience with mercury vapor 
quartz light has established its wide range 
of usefulness in a great many disorders 
not benefited by drugs. Contrary to 
earlier investigations with ultraviolet 
therapy, when irradiations were employed 
very much with the “hit or miss” objec¬ 
tive in mind, not unlike the old time poly¬ 
pharmaceutical or “shotgun" prescription, 
careful research lias proven the rationale 
oi ultraviolet. Its use, therefore, has 
largely replaced empiricism. 

Modern phvsiotherapcutists are now 
guided by well defined principles, indica¬ 
tions and contraindications for the use of 
artificial heliotherapy. The rays are no 
longer employed as a jianacea. Treatment 
by quartz light has reached that degree of 
therapeutic nicety and exactness when 
many conditions formerly unaffected by 
standard routine therapeutics can be re¬ 
lieved; and in many instances it can lie 
tie funded upon to effect a so-called “cure" 
by routine exposures. It is true that many 
^ew fields of re^rareh luive been entered 
b? the introduction of light therapy. 
\>}.ne a great deal remains to lie accnm- 
fti. -lied ^irtit ularly in regard to the 
of «i' « ultravioli! 

has undooliledly proven its value 
I'*! to the physician ami chemist. 

Fhy.Kal agents are often more vnliiu 
> drug*. Thu is not lie* aitse diffi- 
• »y r* emrnififerivl in administering rem- 
by mouth. but for t>« rsMort that 


many drugs are not tolerated during early 
life. It is a dictum in all therapeutic^ 

never to administer medicinal agents un- 
lev* there is strong indication for their 
use. Rest, good food and fresh air con¬ 
stitute the keynote upon which natural 
immunity and recovery depend. In the 
young, hydrothcrapeutic measures arc 
preferred to antipyretic drugs, although 
the latter are often found useful when a 
sedative effect is desired. Physical agents 
therefore become indisjiensahlc to the 
|>ediatrician when medicines are admin¬ 
istered with difficulty. One of the out¬ 
standing features of ultraviolet medica¬ 
tion is the tonic effect upon the nervous 
system. When properly administered to 
individuals, suffering from malnutrition, 
there is often a gain in weight. Because 
of this constructive property, ultraviolet 
irradiations are sometimes referred to as 
food rays. 

In the treatment oi anemias of secon¬ 
dary origin, light therapy possesses many 
advantages over iron compounds. Several 
authorities including Langstein (L. Lang- 
stcin, Deutsche. Med. Wohnschr. Nov. 
22, 1928) have deplored the indiscrimin¬ 
ate use oi liver diet in the treatment of 
secondary anemia. As far as can be 
ascertained from the use of liver extract 
in secondary anemia this therapeutic re¬ 
gime is not only worthless, but as several 
therapeutists point out, when prescribed 
for infants liver diet is liable to produce 
putrefactive diarrhea with loss of appetite 
and fever. 

SCOPE OK STUDY 

The study of the effect of the mercury 
vapor quartz light upon the vascular sys¬ 
tem was approached from two angles- 
The first concerned itself with the effect 
of the light upon the individual blood el¬ 
ements, found in various disordered Mates 
for which patients were referred to the 
department for treatment. The blood 
«omits of oil patients selected for this 
study revealed n secondary anemia. 

I lie second half of the ex|icriiiH‘nt was 
in a sense an analytical survey to deter¬ 
mine the effects ii|*mi the blood constitu 
rnis iluit followed from ibort. moderate 
mid protmiged e.x|*o*urrs, 

I lie loutiiic prat I iced for generalis'd 
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„ ,s |9jO THE QUARTZ LAMP 

*.x 1 

urc% in the Artificial Heliotherapy 
fvT.si .. Of the Pediatric I tcjxirtinnit at 
If -MWKilU in irrach- 


IctTerson Hwjatal consists in 
oinc the entire l*ody iq>on the anterior 
posterior aspects for an equal num- 
i* r of minute*. Treatments l>rgiii with 
,„c miimtc ami arc increased in duration 
on alternate days until a total of fitteen 
minutes are reached at regular tube dis¬ 
tance (40 inches). After the fifteenth cx- 
p.surc. the tul*e distance is gradually low- 
'•red toward the skin surface (one inch at 
each successive treatment) until the 
quart* tulic measures one foot from the 
body of the patient. The maximum tube 
distance is one foot from the body and 
the maximum exposure under this technic 
i< fifteen minutes anteriorly and poste¬ 
riorly. This procedure is continued irre¬ 
spective of the number of exposures pa> 
nents receive until they are discharged. 
Excessive tanning of the skin and burns 
are cautiously guarded against by employ¬ 
ing trained technicians who by experience 
know when to increase and decrease or 
discontinue irradiations. 

The study included IS infants and 55 
older children. Their ages ranged be¬ 
tween 2 and 13 years. 41 were males, 32 
were females. The following are condi¬ 
tions for which ultraviolet therapy was 
administered: Malnutrition, 26; chronic 
bronchitis, 27; infantile rickets, 7; eso¬ 
phageal stenosis, 4; laryngeal stenosis, 3; 
eczema, one; hronchietasis, one; secon¬ 
dary anemia (cause — intestinal para- 
it’-4?), one; nephrolithiasis (tonic-cf- 
fect), one; pylorospasm, one; entero- 
one. All were white children. 
TABLE I. 

I.ARYNGEAI. STENOSIS 

Total Number Patients—3 

In- Dc- Un¬ 

created created clumged 
Hemoglobin 2 1 0 

krd BM cell* 2 I 0 

While Blood cell* 2 1 0 

l' , /iyM»r|ear« 1 2 0 

'■"all Lymphocyte* 0 3 0 

laiK*' Lymphocyte* 2 I 0 

T r*n*ftionaU 0 0 3 

I I I 

t**i»ent* # two male* and one fe 
treated for laryngeal stenosis 


flic youngest patient was three years the 
ZS&ZST obtained are 

Hanoglobtn —Increased in two patients 
< minimum 7 *;l. maximum lOft. i • de¬ 
creased in one ( 17 %). 

. Blood Cells —Increased in two pa* 

tients (minimum 100.000, maximum 120- 
OCK)) ; decreased in one (300.000). 

II hitc /Hood Cells —Increased in two 
patients (minimum 2.000. maximum 
6,200); decreased in one (5.400). 

Polymorphonuclear Leukocytes — In¬ 
creased in one jcitient (18); decreased in 
two patients (minimum 2, maximum 5). 

Small Lymphocytes — Decreased in all 
three patients, (4, 12 and 30 cells respec¬ 
tively). 

Large Lymphocytes —Increased in two 
patients (each 14 cells); decreased in one 
(4 cells). 

Transitional —These cells were neither 
increased nor decreased from the light 
exposures, since the transitional cells 
were not discovered either Indore or after 
irradiations. 

Eosinophilcs —Increased in one patient 
(one cell) ; decreased in one patient (two 
cells); unchanged in one patient (no 
cells). 

SUMMARY 

'I'hc hemoglobin, red, white and large 
lymphocytes cells were each increased in 
two instances ami decreased in one in¬ 
stance. The polynuclear* were increased 
in one (xiticnt and decreased in two pa¬ 
tients. 

The following arc the remaining chang 
es observed. Small lymphocytes decreased 
in three patients, tmn.sitiotials were un¬ 
changed in three instances; eosinophilcs 
increased in one patient; decreased in one 
patient and rein aims I unchanged in one 
individual. 

CONCLUSION 

Mercury vapir quart* light irradiations 
in three intticnU treated for sccondarv 
anemia, nil subjects of laryngeal stenosis, 
wen* l*cneliied inasmuch a* the hcmoglo- 
hin, ml and white Wood cHU were con- 
r , tned I he diflcrentlal cellular elements 
wet e mote frequently depmml than 
stimulated in »'»•' 

*tudied. 






(C) Jeff Behary 2019 


5 











N 















THK QUARTZ 1 AMP Prw„M ty , 5f ^ 


THE pi.ut ok GENERAL iji.tka- 
vioi.pt irradiation in the 

TREATMENT OF WHOOPING 
COUGH 

l\y L ShillIto. M B , B Ch. 

1: it'ai ln/ from The Hritish Jour of Aetaio- 
ihrrofy ami /’Ayj„ Pec. 1029 

The advancement of new claims for 
light-therapy is met in these ilavs —per¬ 
haps rightly—with a health v scepticism, 
owing to over-enthusiastic and unsubstan¬ 
tiated claims in the past. 

Vs its ajiplimti<<n is becoming more 
scientific and less empirical, the fact is 
becoming increasingly obvious that ultra- 
1 'let light has a definite physiological 
action, of which use may be made in deal¬ 
ing with one or more of the factors that 
form the oompositcr condition called a dis¬ 
ease. The consideration of its limitations, 
as well as its use, in the treatment of one 
disease—pertussis—is one of the objects 
of this memorandum. 

Radiation treatment of pertussis has of 
course been employed in various ways. 
In 1924. H. L. Bowditch. of the Boston 
Floating Hospital, reported (1) good rc- 
ults obtained by the use of X-rays. E. 
If. and \V. K. Russell record cases suc- 
-----fully treated with ultra-violet rnvs in 
1925 (2). \V. W. McGrow rej>ortcd (3) 
a -tries of cases of 201 children and 85 
aduhi treated for whooping cough by 
means of a mercury-vapour lamp, and his 
results were: 

Children. 52'; aired, 38% improved, 
10% unchanged. 

Adult*, 80%. cure*!. 20% improved* 

I By improvement i* meant relief from 
vomiting and whoop with persistence of 
^rovy-.mal cough though in a milder 
t'<rm Irxrra^d ap;«cti(r and gain of 
"right were found in 90% of his cases.) 
In the early j«rt of last winter I had 
*erie* of 17 rase* of whooping rough In 
tdrer., which I treated by general ir- 
' -nor. with a mrr< ury-vapour lamp. 

tr nits f oJifaiord, tabulated in ultri- 
• r ftihsitt in the »l*#ve, were: 


dffririMi rapid cure ... .,,.5 

‘■tftrk/d tmprm+tne nt . 4 

; "i<' impreerrmrnt . f t 

V* if ret ,, l 


No drugs were given except in one or 
two of the more severe case* to alleviate 
excessive sickness. Exposures were daily 
varying from one to ten minutes aeconb 
ing to age of patient and the stage of 
treatment. The duration of the latter 
varied from an average of about ten tlay* 
to as long as a month. 

To consider the lenefits resulting from 
this treatment requires an analysis of the 
principal symptoms of whooping cough 
—an essential preliminary, of course, to 
the synthesis of any rational scheme’ of 
treatment. The chief symptoms of the 
established disease are: 

1 . Paroxysmal cough. with inspiratory 
whoop. 

2 . / 'omiting, frequently fallying the 
former. 

3 . General malaise and irritability. 

4 . Loss of sleep and weight mcing to 
the cough and sickness. 

The best results were obtained in those 
cases in which the paroxysmal stage had 
not lieen present more than a week. In 
all the cases the earliest and most notice¬ 
able result was an improvement in sleep¬ 
ing. The patients usually had a better 
night after the first exposure. 

Alleviation of the general symptoms of 
malaise and irritability, with* stimulation 
of ap|»ctitc. vitality anil clieerfulness was 
observed in all the coses. Most of them 
increased in weight, whereas in whooping 
cough a loss of weight is usual. 

I he remarkable effect it seemed to have 
in cutting short the cough and sickness in 
five of these cases, and the marked im¬ 
provement it brought nliout in some of 
the others, shows that ultra-violet therapy 
is not without its place iti the treatment 

• »f this disease, though like many other 
methods of treating pertussis, it exercises 
its most beneficial rffecis on the mild 
rather than the severe cases, \s com¬ 
pared with the results obtained by Stew 
art I I t in treating with ephrdrm a picked 
'erirs of nines in wltielt the disease had 
not been in progress more Ilian a week, 
ultra violet light gives very similar result* 
ui alleviating symptoms, with |rrltup« a 

• itter end result ao far ns gonial health 
KINS 
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■ methods mark an advance row u ‘iiu ,,..1 , , 

" 1 " ,h thdr Mkm ..Me »&££?% £ 1 “L 1 ' 

* ,'mWv similar in effect upon the floor of Hie no* to the naJ^hi* h . r 
« C nervous system. But ultra- should I, „ow1v J£iZ£*S?^ 
' T , therapy <!«>« n»l preclude the ■until- in the nose *> as to dUtrilmte the ,£?" 
... „sr of other agnicic* dealing with thoroughly a* possible thmuchn,.. \u 
fetors,«,c di^ n ^uid -***. 

.:, lf r make their use l^s.ble and Rive lamp. ,» from one to „m and one-half 
letter chance of acting success- minutes. Some of the appliartoti are 


them a l*ttt 
fully. 


rather large for this procedure. The nasal 
cavity may l>e small or there mav lx* sonic 




a suitable curved applicator can I* jwsseti 
Itehind the soft ]*late. This mav be done 
in many eases without anesthetizing the 
.soft palate. The applications as described 


SORT SINUS DISEASES 

/hr R. G. K raves, M.D. 

: ,/ from .-fre. of Phys. Thcr., X-Ray 

and RaJintu, Nov. 1929 

The first practical step of intranasal will abort most of the common colds, if 

ultraviolet irradiation is the preparation applied during the fir>t 12 or 24 hours 
,hc nose t" receive the rays. Tlic after the onset. 

: -al mucosa must l>c clean; the mucosa The rays are also of value as an aid in 
rr.u-t lx* shrunken in order to permit the clearing up acute sinus infection. It is 
■lit to reach as many recesses as jios- usually my custom tu use the rays in con¬ 
ic; it should l>e anesthetized in order junction with the vacuum irrigation and 
t- t to hurt the patient. Cocnin will an- antrum punctures when necessary. Most 


'thctizc an<l shrink the mucosa, but be- 
ju*c of its tendency to idiosyncrasy and 
: deity, I seldom use it. I have found 
e-half of one per cent butyn combined 
th «<nc j*-r cent ephedrin most sntis- 
rv for this |Htrposc. This combina- 
n was worked out by the writer in col- 
- ration with the Ai>l>citt Lalxiratorics. 

■ has all the advantages of cocain witll- 
;• its ill effects. It is now on the market 
ct combination and may Ik prcscriltcd 
•*itbout narcotic blanks. 

When the mucosa has been properly 
•' r , red for the reception of the rays, 

* rr ult * will then drjx-nd largely on the 
hr.:. <,{ application I have seen illus- 
• tt*,r.K where tlie patients were applying 

'•> . themselves. I know of only two |, Mt j f rr |, c 


' n where this could l*r done sue* 
:, di namely, in atrophic rhinitis and 
ve mntis raw* where there 
l* rr>, y of room in the nose To j«rrniit 
1 - '•nt to ajxdy live rays, in the average 
"' *ni th.it an mo m u( rays will 
slx/trt the nnterif»r of the mid* 
'mO arxl lulerrlr of llte «e|4illii. 
■'•►'ally ro» rays r* or lung tlx- jxm- 
,rl '*f >lx tune If the tiM«n| Mill 


aaitc cases of sinusitis clear up with the 
proper treatment without an operative 
procedure, and some clear up with very 
little treatment. 

Mild cases of sinusitis. particularly of 
the cthmoids, can be greatly benefited by 
irradiation. This is particularly true in 
the moderately hyjiertrophicd rhinitis ol>- 
served in people 50 years or more oi age. 
It lms liceii my custom, in most of these 
cases, to paint the mucosa with one i>er 
cent silver nitrate l*eforc applying the 
ravs This treatment causes the mucosa 
to become more healthy, lessens the se- 

ration, increases the hreathmg spacc jmi 
give* better ventilation to the simw>* 
common expression of the " 1 ■ * • 
head feels clear . I »«vc found 
plication of silver nitrate and the rays * 

’dully riruarious in hvprreMhctu 


i/iAtmA 


|H*C ially etlic 

RUN IIATII# ‘OH UHII.HBKN 

fly I w. , 
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Hiding Min hath*. Oiic is that the ‘.Ini* 
flrrn wln> take then, lave a sente of well 
l^ng. You hear of jio»t.irc methods be- 
taught to make children hold them- 
,,| vl , erect. Three l.ttlc fellows, if they 
have l<cn taking tlw treatment long 
enough, have such a sense of well being 
that they hold thcnuclve* as straight as 
little Indians. The mothers comment upon 
the improved posture after a few months 
of this treatment. 

Among many other results the freedom 
from disease of tliese children should Ik- 
m ,tcd. If one were commercially minded, 
as physicians arc sometimes said to Ik*, he 
would wait until he had accumulated a 
£ood bank account before he urged In¬ 
patients to take up the sun hath treat¬ 
ments the year round, because it will re¬ 
duce his practice at least one-third. 

1 want to point out one thing, which I 
think is of decided value. All over the 
Cout.tr>* is being studied the incidence of 
colds, head coldts, or whatever term you 
use for infections of the upper respira¬ 
tory tract. It scents to me that sun baths 
are going to be one of the valuable con¬ 
tributions to the solution of this problem. 
As to how it works I am not prepared 
to say. Whether merely getting these 
children out of doors reduces the expo¬ 
sure to otlv .- cases, whether the building 
up of the system increases their resistance, 
or both, or wltelhcr there is some virtue 
that has not been discovered in the sun 
and air. I do not know. Of course, we 
know that in war m rooms the mucous 
membrane tends to become congested. 
The fact remains that these fresh-air 
children have fewer resjrtratory infections 
than do the othcrv I Jut I would empha¬ 
tic the importance of getting them in 
both the sun and the air if the best re¬ 
mits are to be secured. 

IRRADIATED FOODS AND IRRADI¬ 
ATED KRCOOTEROL 
Itj K Hu *r. Pu U. tt R. t>,wA». 5 M 
hn-uud JAMA. Oct. 2b, IW>. 

Tlx' f/x<ds wlmb have been •uctess- 
ftit'.y trra/lutied uwltxle a long list: tinnier. 

ml and fata— olive, oitDrtiwnl, lin- 
w/il, e/»rn and oils, lard, uko* 

ftHCfarin* and btitler, I ml rM ll<|i.nl jet* 
roUtsnn, terca) 1ml • -rafitied wbr.il 



Ilnur, whole wlirai tbair, shredded wheat, 
cream of wheat, oatmeal, com meal, corn¬ 
starch ; meat; milk, whole or dry; various 
vegetables; orange juice. The potency of 
egg Volk was inerea-cd from ten to twenty 
times. Sugar is almost the only natural 
food for which attempted irradiation ha* 
been unsuccessful; rancid oils. too, can 
not be activated, apjurcntly because the 
activatablc sulistance it. destroyed during 
the development of the rancidity. 

The process consists of exposing the 
material in a thin layer, often not more 
than one-eighth inch, at a distance usually 
of about 2 feet, to the quartz mercury 
vapor lamp, the food sometimes being 
passed slowly under the lamp or a senes 
of lamps. 

YEAST AND IRRADIATED ERGOS- 
TF.ROL IN THE TREATMENT 
OF ACRODYNIA 
By S. J. McCPt.vw>x, M. D. 

Extracted /rowi Jour A.M.A., Aug. 10, 1929. 

Various observers, Craig and Sweet 
particularly, have reported success with 
the use of the quartz light. Ultraviolet 
therapy is a medium used in various vita¬ 
min deficiency diseases, especially in rick¬ 
ets, and the benefit derived from that type 
of therapy might be attributed to the sup¬ 
plying of the missing vitamins. In the 
case reported here the irradiated ergos- 
terol may have supplied the same defic¬ 
iency. 

ULTRAVIOLET RADIATION THERAPY 
IN ERYSIPELAS 

By \V. H. Uwt 

Extracted from Radiology. Dee., 1929. 

Ude advocates the use of ultraviolet ra¬ 
diation in preference to antitoxin in tltc 
treatment of erysipelas. Apparently ex¬ 
cellent results arc secured with a min¬ 
imum of danger, discomfort and expense 
to the patient Some of the advantages of 
the treatment are tlu.t it is readily avail 
able in |mu:ticnl!y all communities; it re- 
..uircs only one treatment; it is devoid of 
danger; it i» inexpensive; the result* me 
liinqiaruhlc to those of any other nicllnw. 
The technic of treatment i» simple. It can 
I* carried out with any ultraviolet bmp. 
ami iwersdttttea only a knowledge of the 
HIm .. .icy of the tamp 
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“ fellows’ $vrup of fiypopho$ph ite s » \ 

CONTAINS 

H> pophosphites of Iron, Quinine. Strychnine, Lime, 
Mnngancsc, Potash, 

I inch fluid drachm contains llypophosphite of Strychnin® 
equal to I-64th grain of pure Strychnine. 


1 


Offers Special Advantages 

in Anaemia, Bronchitis. Phthisis, influenza. Neurasthenia, and d 
Convalescence after exhausting diseases. 


$Ph ( M /, A OTh. Fellows* Hypophoiphites is Sever Sold in Hulk and 

advertised only lo the Medics! Profession. Physicians are cautioned against worth!™ 
substitutes. 

Medical Letters may be addressed to 

Literature ol value upon application. MR. FELLOWS, 26 Christopher St.. New York 
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D. Homeopathic Therapeutics. 
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J. Dental Surgery. 


Mechanical Dentistry. 
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Nursing. 
Ophthalmology. 
Hygiene. 

Dermal Arts. 
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Sciences. 

The Mother’s Courses. 
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Jurisprudence. 


I. Department of Electro Therapeutics 

Course 1. General Principles........810.00 

2. Electrolysis and Forests.. 5.00 

8. The Static Machine. 5.CO 

** 4. X-Ray Diagnosis and Therapeutics. 5.00 

5. Photo-therapy and High Frequency Current* 5.00 

6. Expert X-Ray Photography. 10.00 

7. Installation and Care of Electro-Medical 

Apparatus. 5 00 

TV degree of Matter of litre tro Thtraftuhct (M. F.l.) is conferred upon the cotn- 
p 'lion of the first and any four of the other courses. 


For Special Circulars of Departments, Terms and other in¬ 
formation address 

DR. TENNYSON RICARD, Sectary 
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Listerine 



A Non "toxic, Non-irritant, Non-escharotic Anti 

Absolutely Safe. Agreeable and Convenient. ,S€ Ptlc. 

Listerine is a xveJI-proven antiseptic agent—an ant' 
especially useful in the management of catarrhal conditi 
mucous membrane, adapted to internal use and ^ ° ns °^he 

• emu 10 tnalca 

maintain surgically clean—aseptic—all parts of the hum *** 
whether by spray, injection, irrigation, atomization, inhal^ ^’ 
simple local application. 

For JliCMin of the eric acid dlatheiii: | . 

Lambert s Lith.ated Hydrant 
LAMBERT PHARMACAL CO., St. Louis, U. S. 

B4 asjurrJ cfgsnusu. UiUHm k, purchasing an crigsual package 

•^ 1 “THIII | |||| || | || || . TI)M u . | ||m — 

R. I N E 

A Collyrium Ready for 

PHYSICIANS’ USE 



A. 


• * • 


eve cases 

I* Mild and Pleasant in Application lo 
«he Moil Sensitive Kye 


< ♦ • ♦ 


H.OO 

\» 

7JI0 

rt.oo 


Standard a i/e, per tlo/en, 

I oi. bottlea, each. 

[?• h°**J**» f*et amen. 

• bottle*, for prescriptions, each, • - <1,00 

,,le *• Contained in while opaijgc shelf l»oiil** 
with ground stoppers. 

’‘•Way Operator* uaa MIJUINf!. 

r»»r PsursuiON SirrM.ip.ii itv 


»Mr I MOffaaioN .Sirrpi.ir.il Mr 

Physicians* Supply Houses 


a 

1 


i 

i 


i 

! 
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No. S 


IIV II. I'KUTUK HR ATT. H P 

CHICAGO, IU- 

Tlir discovery and study of the Roent¬ 
gen ray and radium has thrown more 
light on and giv<* tia a bettor idea and 
conception of the constitution of matter 
than all other experiment* and discov¬ 
eries put together since the time of Gilbert. 

It has assisted us materially in the study 
and development of electro therapy. It 
has developed the electron theory, which 
gives us clearer conception of the rela¬ 
tionship of electricity to matter, thereby 
partially explaining the association 
theory. 

Faraday believed thnt there was no flow 
of currents over the win' but that motion 
was imparted to the polarized molecules 
of the conductor. Berzelius after him 
classified fifty-six of the eighty odd ele¬ 
ment! in relation to their elcetrical ac¬ 
tivity. he believing thnt every molecule 
was a magnet or the equivalent of one. 

In thia clii-sifled list, oxygon was con¬ 
sidered the strongest ehvtro-negntivo 
wr»i.- pot*-*!iim »»• the strongest electro¬ 
positive. 

The one flair* theory was fipd *tigge«ted 
by -ir William Watson and afterward 
•iaUraied hr I»r. Benjamin Franklin. 

Wmrtb afterward followed the two-fluid 
theory of fp^>rt Mru.rner Isj*1 g» siiggest- 
Uiat all matter con«iat* of two kinds 
•f »irr»rntjr, • and a negative 

'Kss/r r. 'rrwrorn and composing what la 
k»owft M Pm Atlsr 


^ * • — I’W.frw M»S If 0 IW 


The number of theories advanced are 
n* numerous a* the letters of the alpha- 
hot. So far no theory has thrown much 
light on the subject All physicists up to 
the electronic epoch seem to agree that all 
electrical conditions of the atoms are 
transitory. None so far believed the 
charge to he stationary. 

In review of the work of Faraday, Ber¬ 
zelius and others, the writer can see a 
chain of evidence which would lead up 
to the electron theory. First. Faraday be¬ 
lieved thnt all matter over which elec¬ 
tricity passed became polarized. Second, 
Berzelius believed thnt every molecule 
was a magnet or the equivalent of one, 
and he went so far as to classify fifty-six 
of the eighty «xld elements in accordance 
with their electrical activity. Third, J. ,T. 
Thompson believed that nil elements were 
built up of corpuscles or electrons. 
Fourth, Pr. Oliver Ijodge rays theso cor¬ 
puscles constitute electricity. J. .T, 
Thompson claims thnt an ntom of hy¬ 
drogen is composed of seven hundred neg¬ 
ative electrons, fie was unable to detect 
positive ones, and to determine the man¬ 
lier of electrons composing an atom of 
any airmen! lie simply multiplied the 
atomic weight of the element by seven 
hundred. 

Frofevwnr Rutherford riaims to have 
found the long looked-for positive doe- 
irons, ami that they are murli larger than 
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th.‘ orpnt vr one sod that they 

tnt.rl «t • mnrh le~ rale of speed. In 
all «*f th* experiments endeavoring 
, n i|rinofi«tr*l** the «lortron theory, the 
Rhnmkorff coll ora state - madum*. va»umn 
tube# and »Hf»et» wore uwl. So far it 
«nnhl Mffl) to an ordinary observer thnt 
from the following np of the curly experi¬ 
ment* and the opimona expressed of the 
«h.*re physicists that there are in fact two 
kinds of electricity, every element assumes 
one or the other polarity. In other word# 
oxygen carries a negative charge and 
potassium a positive one, but no ono 
assumes that it was possible for each cle¬ 
ment to carry both signs. 

The writer has made both eloetro- 
#oopic and electro magnetic testa which 
suggest thnt possibly oxygen, while it pre¬ 
sents on its exterior surface a negative 
charge, at or near its center carries a pos¬ 
itive one. and the reverse condition in the 
ease of potassium. 

Careful experiment with the pith ball 
or the Faraday bag suggest that while the 
outer surface of both are of one polarity 
the inner surfaces or centers are of the 
opposite sign. 

It seems to the writer that there is one 
Talid reason for us to assume that elec¬ 
tricity « the essential or fundamental 
unit *o far as the elements are concerned, 
•r.d that is the fact that their atomic 
weight# never vary. 

Thi# is also true of the molecular 
which is the snm of the atomic 
TL<* reason for this, according 
to A* writer's way of thinking, is: First, 
that all a?/<rn« are built up of electrical 
('WtfMnj having both signs; sere 
*** ’bsf at) stoma are influenced accord- 
nr v. |kar f polarity; third, that in o»>* 
Is.ats.f . * gravity, which 

P*' tr. r "trieal pbeoornetion, es- 

iefl.. 




ecu I he elements 


,K ' lJI K wnighed, the Mrn# M 
magnet would Influent ,, 

•n- .n„, „ *** 

Mnnt. may vet demonstrate thsi , % 
tivr charged el*. (roiul ' , 1 ^«hn. 
m. nt oxygen, or the negate 7 *U- 
l"tl» h « ,u - ^ntain a positive ch« r 
Ih.* newly discovered positive 

*» in * h,f **f potass urn, 

negative sign. This recall, * jJT? * 

vnneed by Prout many yean # •** 

there is only one element in the JJj 
ami that was hydrogen, which 
to the above theory would be eotnpoj* 
about «even hundred of these cnrtuarl!. 
or electrons. That is to say # n j na J* 
of the number of electrons would 1 * 014 ,. 
tute h different kind of atom. 

The discovery of radium in the opin** 
of some physicists has placed a differed* 
aspect on the electron theory. F 0T a . 
stance, radium when highly active ^6 
out light impulses resembling shootic^ 
stars. 

It is the opinion of some physieiti 
that this condition of affairs will too- 
tinue uninterrupted without any apparret 
loss, while others say that radium will dt* 
tcriornte in time. It is a well known ltd 
that the sun throws out its force, produc¬ 
ing ionic chnnges in mother earth and tS* 
surrounding atmosphere. These ray* in 
constantly changing the position of ti» 
elementary structures in nature, «o that 
while oxygen is stored up in the plant* m 
day time it is given off nt night. Ml*** 
ing the principle of a storage batten. 

A *11111110 storage battery consist* of *** 
sheet# of lend oxide (FbO) immersel ^ 
a solution of sulfuric add and ** 1 * 
After the battery ha* been 

|#Hi|tive plate is reduced to , P* i n ^^ 
fin.) while the negative pUt» •• 
to paroxld (PbO,). When lbr 
discharged the negative plate •• . 

to Olid of lead (l»M>). TM otil^ 




t\ 


gutter? 

vft » i01 
,1,1"' 1 

to P ct 
ter' '* 

5 - ° f 

It is 
thing 1 

It i*»‘ 

nuvn ,v *‘ 

ieri * * 
trie * 1 

same 

charge 

p-rhs] 
cnerg 
t«?rv w 
1 U 

subjw 
into ( 
minc< 

play* 

mens' 

ill 
cnee? 
expel 
ur.' j 
Iren 
both 
ami 
theii 
•ton 
un> l 
Che,. 
«n»* t . 
men 
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e*i» 
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St 


\ 


« 5 », 


a»)K**“ l w,M orrr lo l,,e I ' 1 * 1 " 1 

Hating hwd oi»d, »W •««'"- u. before tha 
| ^ n»f» vm rhsrged. Tin* principle i* 
Km atmple during the |>nN P*« of i hnr«- 
liiK the «U>ni of oxygen t* driven off from 
Uw pnAitire piste *o »h<i negative and will 
vmnnitJ then* ss long ** ***• charging 
| «mr v <“ntinum. after which it i« eager 
tn gel back Again. When it does the hat- 
ten is discharged Thi* i* dm* to differ¬ 
ence of the electrical pnlL 

It is the writer's opinion that the Annie 
■ -tiling take* place in the case of radium. 
It is effected by the sun rays in th»* Mine 
manner as the oxygen in the storage hat- 
ten. its activity depends upon the elec¬ 
trical pull. Radium lo*\s its activity the 
#am- as the storage battery does its 
charge, and its quick recovery is due 
perhaps to the sun rays storing up more 
energv—the same ns with the storage but¬ 
tery while being charged. 

I think in summing up this part of the 
subject another feature must be taken 
into consideration: 11 is yet to be deter¬ 

min'd what part the law of harmony 
pUy* in Nature's great laboratory, its 
ne i-uml time, valency and color. 

Making the allowance for the difTer- 
erx'Hi in the crude apparatuses used for 
experimental demonstration, I think we 
an ji ~t fieri in assuming thnt each ejec¬ 
ts m is an electrical unit, representing 
Lot.. ogns, and that an accumulation and 
arrangement of these nnita in relation to 
th*»r -igns ton»titute the atoms, that the 
atomic weight would represent in a mean* 
Ipm the 'orutancy of the forr-**, and that all 
e!- r .,ral change• are due in the r| ffer- 
* fWr m fb* ejartriral pull bet wren the e|e- 
m *' T ‘ ^ to*/ lie pOMihle that the ntlffi- 

lor of 'OTpiMrles or electrons hitched up 
***" '*'d time /!»»■# fr, fhe atoms their 
• lis'et r «• well as rolof. 

TV «Ko~r » M on I hr the writer 

•* U piddMisri m Ihe 4IMo,H 


Chute of November, t-VtO, entitled “Elec¬ 
tricity «a An Anti**-ptir.’‘ ami I am still 
of the opinion tiiat these el*, irons form 
harmonic groups and that the number of 
octave* in tha group or chn.n determine 
the ruturc of the element. 

The human bo*ly U composed chiefly 
of fifteen of the eighty odd elements as 
follows: Cartion, hydrogen, oxygen, ni¬ 
trogen. sulfur, phosphorus, ehlor.u, lodin. 
Iluorin, silicon, (lotassiuni, sodium, cal¬ 
cium, magnesium, iron. According to 
J. J. Thompson. 

An atom of carbon is composed of 8,-100 
electrons. 

An atom of hydrogen is composed of 
700 electrons. 

An atom of oxygon is composed of 

II. 200 electrons. 

An atom of nitrogen is composed of 9,- 
800 electrons. 

An atom of sulfur is composed of 
22.400 electrons. 

An atom of phosphorus is composed of 
21,700 electrons. 

An atom of cblorin is composed of 
24,850 electrons. 

An atom of iodin is composed of 88,900 
electrons. 

An atom of Iluorin is composed of 

13.800 electrons. 

An atom of silicon is composed of 

III, 60(1 electrons. 

An atom of jiotassium is composed of 
27.1100 electrons. 

An atom of sodium is composed of 
16.000 electrons. 

An atom of minium is composed of 
28,000 electrons. 

An atom of magnesium is composed of 

16.800 elect rous. 

Am atom of iron is composed of 1)6,200 
elect rnriA, 

Tin* moat important salts of the body 
are a- follows (each molecule eontaming 
a definite number of electrons): 
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I. Hndtum chlorid, eompnacd of 40,950 
si—twins 

S PiitjaMium chlorid* composed of 
iSf.fftO rU-rtmiH. 

3 . Sodium carbonate, uOBipoasd of 
744 f(X) ril'd ron*. 

4. Swimm bicarbonate, comport'd of 

58,800 electron*. 

5. Potassium phosphate, composed of 
148.400 electrons. 

G. Neutral calcium carbonate, com¬ 
posed of 70,000 electron*. 

7. Add calcium, composed of 113,400 
electron*. 

8. Neutral calcium phosphate, com¬ 
posed of 239,000 electrons. 

9. Acid calcium phosphate, composed 
of 95.200 electrons. 

If). Magnesium carbonate, composed of 

58.800 electron*. 

11. Magnesium phosphate, composed of 
183,900 electrons. 

12. Potassium carbonate, composed of 
96,^K) electron*. 

13. Sodinni phosphate, composed of 

114.800 electrons. 

14. Potassium sulfate, composed of 
21*600 electrons. 

15. Magnesium sulfate, composed of 
10C.400 electron*. 

Id. t'aldum fluorid, composed of 145.- 

000 electrons. 

1.. ( arWiydrates. compos**] of J20,. 

000 electron*. 

If Fats. compo***! Of 159,000 dec- 

Ml 

, l ' Prot ‘ "h. «>mpO#ed of 11,959,500 


" '"■» * r . 

..«siu«, 3 .z ***£ 

trical umta fu ■ 

U, ° ''"Ji^dual .tom, V 

7 f nt 1 on *"- W«« this k ^^ ^ 
frv.*d ions |mu, in ,1 W 
|)nth of least ^Iitan c ^ ^h ]! t * ,l * ** 

‘* nion * U,0 - v P“* on the rlir-vti' '' * 
lmf * of force or down rtl yJ * * 
hntmns they pass * tf* * It 

Uotl «P -frearn. The* jjj* 
mtluonc^l according to their tJT “ 
P" M in ‘W direction of ,h* 
resistance. According tn £ V* 
conception thrae electrons m ^ ' 

,,n,ts ,,aviu h' « pins and mmoi t 
hitched up in closed chain, » p* 
to a definite note, that note g Ivin . J 
atom it* color. 


IWoiv electrolysis can corn rt rj » 
necessary to change the rvthm of «*£. 
tion of the individual chains of 
comprising the atoms, thereby ftwugth 
ion*, which pas* in the dim-tit* «f tfc 
least resistance or strongest eltctriral yZ 
\I1 change* in the tissue whn de- 
tricity is applied am normally jtht» at- 
•al; certain atom, or group of st>Mn- 
prising the tifsno are influtwil t*-* 
more readily with a definite potralul 
rate of Oscillation, while oilier* *tr ** 
apparently affected, and vie* wt*- 
In electro therapy if you *#nt tt ** 
miracles study your appnrstn* f" r J ,p 
mg the |Mitentinlilv art'l mrlWtos 
various currents. 


T 




Uw sktAtfr 1 

true f* tl ' ' 
Bjajnrirv « 


vitnrtfei- 
9 t a d-■ >**° 

got in h** 

roqnircd. 

During 


te«n prhrih 


for lawy*'n 
a number 
tion with 


Especially 
and eon tin 
with nulic 
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mom than 
liver a fci 
of work co 
the Ritatg. 
Spsco and 
permit me 
punting c 


RU»n« and 

*b.it | ( u 
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The Medicolegal Value of the koentgen Rays. 


DV MIIMIAK 
Dill. A III 



That the skiagram. in forensic medi¬ 
cine. ban (linitncf QSM slid vnltio is n f.n-t 
that hit* for *mn«’ time hn»n known Imth 
to medical and bgnl profc*«innr. A* 
tint<‘ fUdn« onward up nhalI ol>*«*rve that 
the skiagram, "the exact picture of the 
true state of affairs," will rupluco in thr 
■Htrilv of accident esses the ordinary 
witne-re*; the court and jury arriving 
at a decision either for plaintiIT or defend¬ 
ant in les* than half the time previously 
loquiretl. 

Daring the past several roan 1 have 
been privileg' d to produce skiagrams both 
for lawyers and physicians, and in quite 
a number of instances I have in connec¬ 
tion with them given export testimony. 

[ Specially is this true of the skin-nun 
and confirmatory testimony in connection 
with railroad damage.Huits. As a reult 
of this 1 feel that rnv experience has been 
than sufficient to enable me to de¬ 
liver a few remarks in this special line 
9t work concerning the use; and value of 
the Rdnfgen rays in forensic medicine. 
Son-- and time will, unfortunately, not 
permit m» to detail the interest ng and 
puzzling cases for which I made skin- 
jrnrr,- and delivered "Xpert testimony, but 
whs' [ raji do will he to review a few 
hrta and give several hints gleaned from 
experience, which m«v be of value in mn- 
iBltioo with tkii method of diagnosis. 

Tr'.v is u now fon-idcr»d advantageous 
it *kiagrsphi< evidence into court 
fit*- f.u t that tlw judge* of 
'onrt. have permitted and even 
ttieir rj«o in addition to wit- 
'f in *]atha/i •nits nnd even 
Tina U fro* of all the 
*• *''* an/1 middle states, 

^ ,,r ' •"'"ptiofw .fudges, at- 



K. KAMiNUy. 

1 . 1*11 ia. r.\. 

turner* and Junto* today do not can- to 
have rases “hang on.” but are vem anxious 
to have all evidence handed in a# soon 
os potf»ible and the cases cleared up in ns 
short a time as mav bo convenient. Pho¬ 
tographs of accidents, convicts, etc., micro¬ 
scopic evidence, and many other scientific 
helps, are admitted into the various 
courts; why should the skin gram be ex¬ 
cludes! ? Is there any reason for such rul¬ 
ings as were formerly made? Most de¬ 
cidedly not. There is not one fact offered 
today that is opposed to the uses of the 
skiagram in connection with court work— 
with, however, one condition, that it lie 
produced bv a person who is an expert in 
this line of work nnd not a novice. 

The correctly produced skiagram is re¬ 
liable, and when so produced can only 
illustrate the true state of affairs. It is, 
however, to be remembered that in order 
that a picture may be considered reliable, 
it must have hoon prod need bv a person 
who has had sufficient experience nnd as 
a result is skilled in the art of skingrnphy. 
1 he question as to who shall consider a 
skiagram ns reliable evidence can in 
court only he decided by a person who is 
an oxfiort in this particular work. A 
short time ago 1 was called ns expert, wit- 
nt^» in a damage ease against n railroad 
company nnd the question of a skiagram’s 
relinbil.tv 1*011 best, he illustrated bv stnt- 

. r 

ing the facts of the case in question. Mr. 
H—— met with an accident and ns a re- 
-ull brof suit ngninn! the railroad com- 
pHiijr, the plaintiff claiming heavy dnm- 
agm an n result of Inrig-enntinned suffer¬ 
ing and annoyance. The defendant com¬ 
pany requested im< to make a “picture” 
fskingrnm) of the plaintiff s case, which 
fie latter ref us* *d to (irrmit, wharetipon 
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tfer f«r" ,rf 

Ttw impr^** 00 ,,in< 

I**'* " ,, n«-n- 

ib- ***&*• *' , ,„ rt , laid M">* 

r *uIauT ■■ 

JSTi Art ti» pm««i* *** 

,„ .11 n-|«t. In If- «»' ptav «“ 
b<*n mad* by » p«*W» who »«* not 
phvdirinn (hii occiipatinn being «ali*mnn 
Of X.WJ instninicnia), at the sninc time 
the parly in question had no experience 
in a-rav work (he having made only nbont 
a doicn attempts at skiagraphing varioun 
parts of the human body), a fact which he 
early admitted while on the witness stand. 
These facta alone would have rendered the 
photograph unreliable, but what is per¬ 
haps of more importance, dark lines were 
pointed out by the plaintiffs surgeon ns 
“fracture lines”—at this time being “lines 
of callus," as he claimed. The “experts” 
in question had never «een four spine 
ca*e» which I made them admit when 
my time on the witness stand had come. 
What he claimed to be a shadow of callus 
I proved to the judge, attorneys and jury¬ 
men to be nothing more than the shadow 
“ * ’P' 0011 " Process-in fact the picture 
on xi-tv dnv> examination showed five or 
^ •uch soppoaed “fracture lines” which 
™ nothmg more than the shadows cast 
■ r lp, 7* P rwy «« <rf the respective 

th.* iT* Tht9 <h, “ m ' lnir * ilm the fact 

tK ,. , /T * m m «y be unreliable, „ mJ 

- t^t ^ pQnT,ltted to be entered 

W„ ^ li generally 

2 m •» 

" f no author!tsflre 


value iinlesw it liae been prising A 
expert Again, it i« very Ur«.u ' ** 
unless its value and • xartitnfa 
pill ned hj either a surgeon or ‘ ' *** 
to tlie court. Its .orrretna* ,-, n 
certified to bv a person who it a * y 
than on x-ray expert Tim better J? 
for the exjiert who produced the ** 
to do the expert testifying, nno T** ! 
should an expert witness testify to 1 
gram that boa been made by an ‘l-r|i|![*i 
..r other non-medical man. s 

The value of a skiagram in medico-le-j 
•nse* may lie subdivided into the 
ing headings: (1) The relation of a ifc^ 

gram to the physician in making hia dfo. 
nosis is of the utmost importance. Atari 
rect skiagrnm gives a proper diagnosis 
that the attending physician or aurgw B 
enn treat said case or cases intelligently 
from the very beginning; the progm* „f 
reparation or cure can also be dnselv 
watched as time advances, so that the pro¬ 
fessional man can save himself from mal¬ 
practice auita. I earnestly urge even- phv. 
s:eian to early have a skiagram taken of 
an accident, or other case. i. e. before any 
treatment has been resorted to. and a ««- 
°rd skiagram after treatment has bc*T» 
instituted. Such records will protect the 
attending physician against any attempts 
at suits for damages in or nut of court. 

(2) The value of a properly taken 
skiagram to the judge, attorneys ami 
jurymen is indeed so great as to kai* ( 
the proceedings of nn accident damage 
suit in darkness when no such <■*»- 
dence can be submitted. The time "t 
“iii’li suit is greatly lengthened without 
such and, besides the expenses of tho cotirt 
are increased ns Hindi n suit “hang* on. 
a state of alTaini that can be diminish*! 
when tlm time of trial la shortened “* 
much as poaaihlo. When dismissing 
tint urn of mi accident cate, of oeceesllf 
terms must he used which are of no menfl* 


af*' 


(C) Jeff Behary 2019 


12 















MKIHCO LEGAL VALUE OF XHAYS KASSABtAS 


tl 






in** lo th* usual run of juryman, and in 
«mj« «sur« to judges and attorney#. So 
when something tangible, «• A skiagram, 
for iiutaniT, is submitted the juryman, 
(<(., will nion* readily understand un>) 
In the majority of qmm Iho time of trial 
will he materially shortened. 

The ltontgen ray# show all kind# of 
frsclurts. no matter where located, with 
one or two exception#, they being the bate 
of the «kull and fracture* of certain por¬ 
tion# of tiir vertibrne. The presence of 
a fracture can most decidedly be revealed 
in all other parts of the human body. 
Today we can show the exact structure of 
the bones, ligaments and tendons by means 
of the x-rays, and when fractures are pres¬ 
ent and are not reported by the skiag- 
rapher, incompetence can be proclaimed. 

Callus formation is in the majority of 
instances visible in the healing of a frac¬ 
ture. especially so when a proper technique 
is employed. The time necessary for the 
formation of callus depends upon the sent 
of the fracture, upon the age of the pa¬ 
tient. upon his health, mode of treatment, 
etc At any rate the repair of a fracture 
can be watched by the frequent produc¬ 
tion of skiagrams of the injured seat. An 
old fracture can be determined by the 
prince of ealln*, also a skiagram will 
rev'-.il the fact whether or no the union is 
firm or false —whether the fracture has 
b#en united or not. By this means nn 
•piph.vwJ separation may also lie differ¬ 
entiated from an ordinary fracture, the 
former being more wriou« than the lat¬ 
ter. thus affording more room for legal 
enfangletnen t# 

Ft'tlf,?/)turns ran only lie absolutely cor- 
rerti' / diagnosed in early stages by rnoana 
of fhe s-rar*, tk* difficulty ao experienced 
dn* f/v wtcvswivs swelling, pain when 
by ordinary means, etc. When 
„ - by fractnre a skiagram will 

*** mewiMi of all ab*rdilte|y correct 


diagnosis, Reduction of dsloemtion u 
also of fracture can only be confirmed by 
tbi# menu* of eumunatioo. 

Foreign ItodU »— Thme often remain 
undiagnosed, subsequently causing serious 
involvement#. Thus when ascertained by 
• lii# mean# dangerous protting has been 
avoided and the liabilty to infectiou hiu 
lieoome nil. 

Diseases of Honrs are only diagnosed 
witli absolute certainty by means of the 
x-rays. 

Disease* of Heart and Lungs.— Certain 
disease# of these organs can only be diag¬ 
nosed absolutely by means of the x-rays. 
Thus In u case of enlarged gland# which 
gave rise to aphonia it was proved that 
there was no destruction of the true vocal 
cord, as the opposing side in a legal con¬ 
troversy had claimed. 

Deformities. —The majority of legal 
eases belong to this class. The skiagram 
«»f tl Horoscope reveals the actual degree 
of deformity of the osseous structures. If 
careful technic is employed there will be 
no resulting distortion or exaggeration of 
the true state of affairs. The question is 
often asked, “Could deformity have been 
avoided ? The answer to this mav be 
as follows: The deformity is perhaps due 
to the fact that the physician did not 
know how to diagnose, and as a result 
properly treat, the ease, and the deformity 
may have been due to the pntient disobey¬ 
ing orders given by the surgeon or phy¬ 
sician. Deformities in some instances 
will result no matter what care the physi¬ 
cian and pntient may take; in such cases 
it is always advisable to #o inform the 
patient ns early ns possible. The attend¬ 
ing physician, if afterward the latmt, 
up-to-date, improved treatment has been 
employed, may he found by ••ourt to not 
lie liable. 

Fumhonal Ihsofnlitt/ 'Phi# doe# not 
bear s definite relation Willi the degree of 
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THti AURMCAN X-RAY JOURNAL 


,4,/enmty. •• fn ««**■“> (h *"' U 

with UliJ* or no func 

*00.1 OwnblNty and *•« *«» T,m ' ,m * 
n.iH.nt fralure to I"' considered >■ whrlh- 
„ „ r no the dtarfriUly U Imnporary or 
pwmawaty if ankyj<*«i » U true or 
falv? The x-ray* here again nrr the only 
wb*rrb.Y .n OhwluUdj cornvt dlag- 
iM«t« i-an be math* and an answer ottered 
to the abort*. 

joint* ox rn»; TKctivnjnr or mkdico- 

I.ttUL RKtAOHAPHY. 

Tire technique in those eases doe* not 
ran greatly from that in tiny .x-ray e.xnm- 
inar on. except that especial carp rttould 
be taken to hare good, clear negatives. 
It it must important to have a detailed re¬ 
port of the cafe, as to the time nft/*r the 
accident, course of treatment, and physi¬ 
cal - pus of the accident. Examine e^ire- 
full> rlrst with the closed flnoro/oope, in 
a darkened room, so that the patient him¬ 
self. or bis attendants, may not see the 
r^rnlt of the examination. Place the 
pbte in position, in the presence of wt- 

a- and hare a distinguishing mark 

epon :t. such at a key or ring, for purpose 
of identification. Keep rii'nrd of such 
detail* a* the lime of exposure, distance 
of the Crookes tube, position of the tube 
and part. etc. Take negatives from dif¬ 
ferent point* of view, and if possible tnkc 
the iiij ir*-; and normal part, upon the 
••ase pJ.it*, for the purpose of comparison. 

t»Twt«uer»Tiox. 

Sfow rt »dy |hr negative. provided it is 
•t*f«eior» «« to technique. Compart 
^h-prwr^ .r ne^rtne*) you ht»T.| taken 

^ mm * 

1 ”*rrmp*r^ ftl7 no rm *J perl of tlm .41110 
"""’ m *i emtt'n I, However, to n*t*r- 

normal part 

^ e.t t ,{ A frerltire. 

*• eop.,., t#Kj d(|rk 

L..-_— 


mndition Um timet. w 

n»«i 1 Ji** ti.mo. ,>| (hi < 

T* ,l ” mirtniS? •*<'•>] 

“ho oxanunsa it. \| * 

'■n.l,standing of tb« p • wS 1 



««» mod, , _ - 

* uU ' JW ox^ S 

t lottr "*"nner. \ n x *^** ^ 

carry more Weight ift court W* *’ 
!'l>y-i« an. than if miuUk b W ** U, 

»- merely « phntog rnph< . r ^ ^ 

lurer of x-ray a[>p ftru tm_ * 

'Vhcn called to court 1 , , a 
in n medico-legal ^ 
taut for the x-ray diagnonticL !* 
himself rnrofully on the ^ ^ 
pathology of the parts, to take ? 
negatives and prints of hi, x . nr * ** 
tion. together with 0 set of ^ * 
part under consideration. When 00 
witness stand, he shonld he atffu , * 
accurate as to his statement*, rn*- mi *. 
mg tlie opposing party may alto tan 
an expert witness who wonid be fihh 
to dispute his statements. 

1 can not do better in conclusion ti* 
quote the sensible, mnnly ndTicerrmW 
•Sir William Blizard, of London. B* 
says, <f Be the plainest of men in th«* » 
in n court of justice. Never lurbnr 1 
thot tlint if you do not nppar poatiw 
vou must appear little and iman. Gn* 
your evidence in as concise, plain and’d 
clear n manner ns poMihle. Be intHle 
gent, candid and ju.t, but newr iim u 
appearing unncc»«!utrlly scientific 
all tlie <u»ijrii>. front and hv which v* 
have gained your information: If 1* 
can, make your evident* n «rU^ vl1 ^* 
truth. Thai, tin* the c<»urt m»T ^ 
t me have a meat! opinion of jour 
in*nt, they must deem you an ho"'* 1 ^ 

Never lie dogmatic Of set vout*'^ ’ 

*.t. .ide - 


»•*»« aod dark, n, judge or Jury. Take no 

P*"' 'h it 'i fra- Him hot be impartial and you « 


rill 


Is- li"^' 


** 
t dit 

cO*" ' u * 

f * at ** 

•' .., 11 * * . lu»' 

*rLic *Tu^' n 

I rt , c»*r' T * { 

tn A furu'^ 

^aorrr 1 '- 


et sy» 


,ir«o 


ol 




A t 0 *** 1 

last ve«r ^ ' 
U n .,^ tclephon. 

I'ZZ'-K 

U- .tl 

CP**inP wlTt f f 

Sow the tnv 

,.** to optical tc 

K 

bringing out tb** 1 

.pptuatTis. 

In optical tclegi 
from -i pmjV' tor ur 
it girra intervals i 
flxghe?. succeeding 
|es rapidly. In 
<yvtem, on the * 
*pwking arcs are 
<m the continuous, 
lamp placed nt thi 
focus of a project/ 
rapidly broken h v 
hiterniptor, tlie op 
l» rfonued hv a \ 
ordinary |(« 

l ' ln *‘ n u of the t. 
^ freque, 
I* 01 ** current W1 | 

i rise to | nn 

7 ,,,wi 

I ‘"'nihiMi. t h 
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In cowflaMoo *», I in .,»» iliuft 

I *111 of the belief thnt lilt. di*hngiii,|,..,l 
body iwaliroa the bupnrtiuiiv of i-ravs m 

rrfi-. .1 r*■, 11 1•, |„,. fl „f 

groat aid in diagnosing nml deciding mm. 
plleato! legal ia»ea apjiesring before th** 

court* 

H» heartv CO-Op«*nition ( .f the log*] 
and medical men in (hr future, tin* x-mv 
iliii)tno«Ni will furnish IIk> most sciontiflr 
am) unerr ng evfibmre m obgrure rum**. 


A Novel System of Wirelc«w Telegraphy. 

Iwt year some beautiful oxjierinicnt# 
in wireless telephony were made hv II* rr 
E. Bu timer on the Wnnnsee Lake, near 
Berlin. which were eon tin ami with in¬ 
creasing success in the course of the mim- 
, mer. Xw the inventor has applied his 
prwss to optical telegraphy, and the Sie¬ 
mens & Srhuckert Works are just now 
bringing oat these novel wireless telegraph 
apparatus. 

In optical telegraphy the rays issuing 
from .t projector are, as a rule, intercepted 
■t given intervals *o as to form luminous 
flashe*. -u«eeding one another more or 
loasi rapidly. In the Ruhiner telegraph 
«*ttem, on the contrary, the so-called 
tpeakinsr arc* are utilized by superposing 
on the continuous current circuit of the 
lamp placed at the «*nd ng station in the 
foru. of a projector, a continuous current 
rapid] , broken by means of a mechanical 
wfcrrropter. the opening and closing being 
Jfttrfonr,^} bv a Mor*- key m accordance 
^iirt,ir Vforse signals. At each 
„ of fin- telegraph key the su|>er- 
•tul frequently interrupted eon tin- 
enrr«*nt will modify the luroinoiis 
ernanjfing from Mm* cbvdrio arc, 
to 1 iminofia o«e.Ilalions which 
*-v.*ard the receiving station 
roo'MinoM hsi> arranged that 
intern it? of llis lamp (a 



t hi. HG HA Pft Y. 


«a 


” rm will m- 

", * " lor,, **M handling of 

teh-granis l,«t .ill ^ ^ 

1,1 k,v »"»« th. latter strictly ttrrrt, 
the hiinian . r. incapable at dW«. 

"*■’ ,h " n **’ n Ituwnona alternation* 
l-r second, will get t|„. , mpn ^ 1O0 of 

enur.minus lieom. un account of tha rapid- 
“/ With which the luminous o«fluSn» 
the transmitting -tation will mn**d 
each othrr. 


The receiving Nation is arranged in a 
wny analogous to those of optical tele¬ 
phony. comprising two telephone* B nd one 
parabolic reflector, in the focua of which 
the selenium cell is placed. The i„ m j_ 
nous oscillations of the transmitting sta¬ 
tion nre perceived in the telephone of the 
receiving station by means of the selenium 
•i'll as humming intermittent sounds, con¬ 
stituting acoustical and directly perceived 
Morse signals. The pitch of' the sound 
will depend on the frequency of the inter¬ 
rupter. Whereas in transmitting speech 
uncertainties nre possible on account of 
the different acoustical intensities of the 
different vowels, the same sounds an? heard 
here for more or loss prolonged intervals. 
It has. therefore, been possible to ensure 
perfectly clear transmissions of signals in 
Atmospheric conditions which would have 
rendered difficult the transmission of 
speech. The beginning of n communica¬ 
tion is indicated by a hell, operated by the 
selenium cell without the ngenev of any 
wire connecting it with the transmitting 
station. 

The satisfactory results of the experi¬ 
ments mi far made go to show thnt this 
system of optical telegraphy, like the an¬ 
alogous ays tern of option] telephony, will 
b< used to special advantage in Ihc case 
of transmission* over brief distances. It 
will, therefore, be especially suitable for 
oiiljtiirv and naval purposes.- KUelnnit 
ftrvitttf, 
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Dangers to the X-Ray Open 


m ion* t. rmu*. M n 
nurrALO. n y 


«tor.« 



(l ><*timutti fr*m P*C* // * 

*IV outside «f such lubl » ^Korno* 
npitil; covtrsd with dust and carbon, 
tiicy are anvalopsd in a strong lugli- 
ii. n ,ion magnetic field which electrically 
charge* all object* in the neighborhood; 
<»ueh tube* emit niya of uti extreimi de¬ 
gree of penetration. The relative danger 
of these tubes will change when we have 
stronger exciting apparatus. The latent 
capacity of the softer tubes ha? (prob¬ 
ably) as ret never been utilized. The 
length of spark a given tube cun hack up 
is not mentioned, beca u s e the solidity 
and thickness of a spark ure more essen¬ 
tial to the efficient operation of n tube 
than it* length—at least this has been 
my experience. 

Chapter II. 

For purposes of study let us divide the 
arti*.n of the ray* of Roentgen upon the 
operator into four arbitrary stages. 

(I) Prepara ton stage, or stage of first 
impression*. 

i2j Premonitory, or threatening stage. 

(1) .Stage of infiaxmuntion and disin¬ 
tegration. 

(■*) Stage of chronic skin diseases, etc. 
I'rrfj>imtt/rtf Stag*, or stage of first ini* 
pr~. on*,—A* yon are all well nwarc, the 
op-rator r*c*-iv*-« no warning from Ihe 
trihe r , me* do sensation* while being 
iBjuo-ri After a time there is n little 
rhang. of or,lor of hia hands and fare, 
• h. •, Hr mar orroneorraly atlrihute to the 
of the tolar rays, 

"fi t far* k like the tan. w 

f*» f*f*i law or postal**, with itching 
m* there, or bra».|ik* aoalM, appof- 


« tout) tU- 
‘-"I. .n.l 

»uri*«n,v, the falha, 

'rihutH to sadia ’ 

ar ° by the‘lpJ? U ‘^ , 

rt< »'b-rin K the **, 

,n °ru *iukt>ptible to a™** ^ 

-imptomt should be „ 

'"T of « 

,lun “* • long 
. "(.t.U.litv ihe op,.,.,,,, 

wif nn *-«y immune. 

• ml diapenution he, like 
hack and Abcdnego, «„ M 

furnace (of the x-ray Seldi 1*4 

burned. 

Pnmmitn, „ Umitm, *. 

I he symptoms of this stag* w / 
warmth, local diaforwig, a 
rhea, juirtial anesthesia, [^j., f 
deciduous hair (in liimu p«p> tn 
shedding of the hair may bf tk txl 
dication of the rays’ effects),cutu 
( g<Mice skin), very small ihoUibk* 
in the cuticle, a glossy sppcsrnct i L* 
parts ns if they had been vanu»W,ii*- 
utous swelling of the subfotanwm s> 
lur tissue, causing the hand* udl» l 
become puffy, us they do in Bright* t? 
ease, rendering the finger* ai*d p* 12 * 
the hand stiff and awkward. d** 
umitomical markings, and giring * P®* 1 * 
rotundity of ooototir. PuneUt« *!*j 
few and scattered (discrete) M 
clone together (confluent), ' n 

patches diffuse; some arrrt ^ 1 ^ 

a level with the surf**. T,M ' r l "‘ 


pA 




<*» 


the akin to bonottt* 


rough •* 


Son* 


, . tbK 

K >.*" 

%**** 

tfr rO- », v tc 

t tf* oi 
«* > " 


Me*'* 


thi* ‘ ,w, ’ r 
*r I* 1 ’'* 


of iTV 


Ub‘ 






face of a liutmeg gt» ,w> - 
minute elevation* >n*y .ty^M 
lie best seen l»y 


• an 


*nd l >n ' 

,>* «; 
of »11 ft 

* i gating M 
^ i other e" an< 
.,nre the P»^’> . 

further «P^“ rf 

ridral *och 11 c 
tttnl I* 11 ?, the f 
hyidlOWly roer P'' 1 

fafUm mat nn wit 
jalor, ilolor. rulw 

/nffu" 
Non.—The patho 
x-ray inflanimatic 
wlf after seven 
s-nr field, were 
mutant d«irr tr 
the affivti'd part 
sllepd newn vm 
into s few mnn t 

ttlur " "t’L'rui itiitl 

,orni »sh, milii 

ca m ,. „ 

fmni t|, 
Mniriinatory 

! ;; U *"d tiieir 

!""" the fl„ 

t ^ t), 


^rnl^i 
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DANCERS TO THE XttA y V Eg ft 4 TOE ETTg/X 


•if, 


H!|»|dJspt , '1 , >'# th*7 *'*h *1“' 'li»* , rrti<'.| bv 

rmmful |wlr-«'«n; tlo rr • H flu.ho! ),k,|< 
I | n (),< diiu ittxni! I)i<*in. 

HUMhinitJoji of Ihf *1(111 mny be rol, 
S n-ttifi«l> bl»*. yellow, brown, «r hlork. 
i *|V Ilr*l two colon* mar or mar not dis¬ 
appear lb * 1 other* always remain, on 
I prr*»’ini Pigmented portion* of the body 
aw mptviallv affected by pigmentation, 
f The onto i* true of very dark individual*. 

It i* by keeping diseased part* of the 
patent* who have malignant ailment* in 
(hi* stage of irritability, edema, tunning, 
nr rednes-. and partial une«thf*in. thnt 
the greatest number of cures ran be of. 
touted. From this stage the operator rnav 
recover, with or without desquamation. 
(Esdwton of nil form* of actinic rays, a 
good sweating of the part*, and crowding 
oil the other enunctoric* will help to re¬ 
store the part*.) Otherwise, as the result 
of farther exposure nn operation or an ac¬ 
cident *uch as a cut or blow to the irri¬ 
tated parts, the process will slowlv and 
insidiously merge into the stage of chronic 
inflnmm.it on with its "cardinal signs, 
ealor. dolor, ruber, tmnor and funetio 


Sbt‘/r of / nfin m tint lion iinii Dvtini ftjrn- 
<to«. The pathognomonic symptoms of 
x-r»;* inflammation, a.« experienced by my- 
w. lf after seven years’ exposure in the 
x*rrr field, were extreme itching, with 
«in«tant dr*ire to rub, scratch or dig into 
the iAnted part*. If tlf«* itching of tlio 
men year*' ffcfi could be crowded 
,n ‘ * * frm month*' time it would not be 
T.or -g.*»r(iting. Eruptions, *cnrlutini- 
^ ’“' l ' ,n, li*rv papule*, pustule* and 
He* ‘•amr m *u<eowuve crop*. Thov 
f** n ' >rum tb« more or le** destructive 
ijWWtwy Involvement of the fol- 
• srel f hnr rellnlar elenuml*. f,rko 
r ”'~ n ' K " «»f other foreign l«odie«, 

g^^wefr *bro*f, off. leaving the *kin 
•emM with amall nicer* owing a 


Moveenm. d.^h^ a]kabtk . ^ 

'"T- n "* ‘ U - h *^ " odnrtr** 

or hew * putrid >wU 

•*»erit> o| iu p . * 

" prnriM BOOM of the 

»•*!« could I* drawn from their p-wkeU. 

^ -f they 1*1 bee, |,«e«.d by cWtrrv 

Exfoliation of the .km. , ban _ 

, time*, or mom, the rpidermi* was 
threw,, off in wwJre n f variou. *i*e, .hape 
and consistency. In place* .lightly nf- 
r.itw| the desquamation was *carlatmi- 
form. tlie d,M‘u«e painles*. Where quite 
'••xere the scale* were at find thick and 
macerated* pseudo-,nembranou*. l.ntc in 

the disease the scales became desiccated 
and appeared as they do in many form* of 
-kin disease. If the scale* were torn away 
Hie surface bled freely from the point, of 
tlieir nttnehment. 

Inllammatory mounds; where the proc* 
'** “ finite severe, but attacks r rcum- 
scribed areas more severely than inter- 
M'ning spaces, inflammatory mounds np- 
iw.*ar capped with a white ineinhranous 
patch. In time the patch breaks down, 
lea ring a ragged-edged crntcr-like open¬ 
ing. A common position for these mounds 
is over the articular surfaces, but they 
mny form upon the dorsum of the hand, 
the fmgers. and in other local dies. 

Extensive ulceration; if the inflam¬ 
matory proc,is severe, the eruptions, 
small ulcer* mid mounds all become con¬ 
fluent. the surface breaks down, forming 
ulcerated excavations with a raised border. 
Their cmtml portion may be either naked 
or covered with n thick whitish pseudo¬ 
membrane. Under fheso conditions the 
'•offering i* intense, the discharge sanious 
nnd offensive. 

I’airi and Suffering.- For u description 
of the pain and suffering, hyperesthesia 
and purc«tlie*iii, no liingiinge, .nerd or 
profane, is adequate The sting nf the 
Imnrv.lire or the passage nf a renal cnl- 


(C) Jeff Behary 2019 









«< 



••Him f imilifMl «*»••*" — , M i 

fit* ,. x . 

Oh * h»« a tin ** 1 limitation. I h»m 

Iff 1 ( 4 * iHMdmHV- » tfH •M*'" " , "‘ 1 '' 

»vr. and fla*h». «*‘ r,u,h * 
throbbing. «»'“* "«• 


r//fi AMBHiCAN X RAY IQVKSal 

Ii |iut are irompara tJl, ‘ >***, tt f 


hut ami cold ** 
tingling, j»rirkm*r 


crawling. boring and ‘".m.Htf 
a. if tb» jMirt. awa •>» Hf* aiei wn, " u ^ 1 
hup an<l other living thing*. -**•• *• 
wuttoiuioil alrudwra were be ng moved 
from oim> position to mother. Vll of (Ih «- 
sensation* are proportteiwto to the aeplh 
of the inflammatory procew. 

All forms of radiant energy. light, h*’"** 
magnetism, ultra-violet rays, i‘lr., in- 
crewe the suffering. The pari* are irri¬ 
tated by soap solutions or attempt* to nee 
them for any purpose. The suffering is 
al«o augmented if the uflW'tiNl inetriborw 
on- allowed to become dep-ndent, hence 
the afflicted operator holds his linnds high 
above his head, even sleeping with them in 
that posture. 

If the inflammation in his hands is se¬ 
vere, muscular action will he temporarily 
hwt, the fingers immobile. He must lie 
dressed, undressed, and fed by attendants. 

Healing of the Parts.—There arc abor¬ 
tive efforts of the parts to heal; they heal 
orer only to break down again, or. healing 
in wtrne plae» they break dow’n in others. 
X<* healthy ^h- form over tin* ulcers, no 
laudable pn» f so-called, appears. 

Thr formation of granulations and wnr 
8«wh « defective, consequently the pro<>. 
*■** of repair are indolent, ineffectual, 
mqainng months to restore the part*. 

Kvootaallr rh,. epithelial cell* will 
*pr*vl from the „iarg n and islet over the 
^'‘"..and the injuM part* «rr thus 
with a thin investment. Mwcu- 

n When,n?f ,l "* hair i» 
rt fr "l»*nlly i*. it will r.- 

' ,v *** fifformt*. 

•£27*2' .7, ..- 

*11 (,« m . ^ „ 


diiuymm, u^. 
n> itdehyd, to ' 

-rplli WHBll. am| # 

I 

cvticuatfciu nt p»«f uW 

ki fur *“ 1 w* 

•iiTor.l <mi»id,’nihle rvj lt .( . ’ 

,M ... l ’l'>ladd I *L Ut H?! 

a. Ill: I »r. I Inuring, n f q„! ^ 

ploy« the lead plaster. 

1 ,lw ' ,ol| o»um, into, I 

xt ri-iiu degw-Of chronicit * I 
Humiliation, { ,ls« s | K)Wln „ ^ : t«. . I 

at-"v who work With the Z. ,hr > 
ajipnratn- and tlm gn-ar.., ' | 

hour-i |N>r day ure usuallv tk " Ulain 11 
fen-re: . ’ 

"Iaindox, August U, l!*03-.(v 
, iat4,l Press.)—Two doctor, uJ* 4 * 


doctor, b*.i nH ^ 

■tlm Undon Uaspital have been »(S 1 
x-rays m n manner similar to Out / 
assistant of Thomas A. Ediron,'^ 
,MVn compelled to abandon 
l'li«-y were engaged for a bi^ ti®, 
milking examinations of am] msoip:^ 
diseased parts while x-rays wen? di^ 
on the putic-nts. 

“AVIten they began to suffer tty C; 
glove-. on the baeb of which lead Mn 
seun. but these imptded the tnawwo 
of llieir hands and were discarded. 

"One of the operators censed npnb 
under the ray6 eighteen monthi ,f 
his I in in is luive improved little 
eorodiint Inalim'nt. 1 * 

To return lo my own ma*. Iitp" 
hlutcliis uinl acne pu*tnh**apptWi"3* s 
fmc nrid neck, w ith n hiiming 
followixl in time hr il«iquiiiilli‘ | i |, ^ p< 
tut on The purls were left 
light, heal, do,, which fw • -f 
them to risldeti and pwwl m ^ ar ^‘ ^ 
•« nl» « Mv left liand *•' 
luilldrrelit of niililitr uh*tc«^* 
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OA NORMS TO THE X RA Y OPERA ttJJf PfTKl\ 
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P^4; 
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I*,. Jonuitl. 'I'Nt? mtcgiiinont exfoliated 
HL |im«. Tin' nail of tlio ring finger 
WlL * off. but WA* iviumed. The nail* of 
•II the digit*. f ' oe P t Ur ’ thumb, became 
inform'd, br»HIf and deficient in their 
0f1 ,»J 1 u 4 »«t. Tb» of the hand wo* 
EJ^numnllv changed, the mgoe of thn 
«iin. ihe ridge* on the nolle, the knuckle* 
•nd jadmnr arch nn- more prominent than 
Efr. r wire formerly. Yawning caused 
Hjuwiilrtr f|»nArn of the finder*. Inflnm- 
n>Jtl®rv mounds with their white nip, nml 

I cniter-like opening* «nim- and went in the 
U*mil dilatory mnnner. 

Five months after the onset of the at- 
1 tuck the parts had healed, hut were so 
sensitive to the Roentgen rays that a fif¬ 
teen seconds' exposure about one yard 
from the tube in a strong, high tension 
field caused a second an dermatitis. The 
period of incubation, usually from one to 
two weeks, was reduced to as many days. 

secondary dermatitis cleared up sev¬ 
eral large ugly patches of skin disease 
left front the primary attack. This shows 
that the x-light may in a measure prove 
to be a remedy for its own indolent process 
and sequela. 

Eight month?, after the onset, of the 


primary attiuk t«nprov*m«it ,u, w ij l.m 
tiouUuiNd in thr urwty forwd 
"" atnjpiih .luuig.. ntnailMd the M m« 
bwl l,M 1'rjirrtn.phic Changt. had dimi*- 
I’bo skin w«» mon. toWant of all 
form, «.f actinic raj*. Thu vaaelin and 
March dn-wing «m # tU employ'd at 
niplit, hut the wearing of gloves during 
the daytime writ* no longer neccwaaiy. 

In Hie primary atuck the right hand 
u;i* h*.»s Mtverely affected than the left. 

I • tidernrsa extended up both arms into 
I lie axilla. I suffered with malaise, daily 
cliill mid fever (mild), headache, sore 
fhrniit (mild), iiuuscn and vomiting (one 
attack, <pi te severe), vertigo (inild), and 
«*ne attack of dyspnea (severe but short), 
probably from cardiac impairment of 
function. There was a line rash like that 
of typhoid fever scattered over the entire 
body. 

\\ bother an uttnek of erysipelas, sus¬ 
tained in both hands about twelve years 
previous, predisposed me to x-ray inflam¬ 
mation. modified its course or prevented 
cancerous sequela, I am unable to deter¬ 
mine; certain it is, the two diseases (x-ray 
dermatitis and erysipelas) have many 
symptoms in common. 



Com «f I Hay linadiN 
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Electro Therapy. 

A taw. >1 U— -*» .* « * '** L '* w — C * ,UB * •' * «•» *.**, _ 

•-STATIC CtTKKK.M* 

out muter, morn nr „ 

angle* aud At the nng|« 

t to obu.md from rhe l*^ b, » w » i**-lik* breach*, j&JViJ 
rim- MiKiwinn) •’« *»»* of Hoc may become• h U y, 0r 
The circuit Mtaods from but it won ro-oullect« Bn ,j f 0 n / >, *P^ r 
prime conductors by of “O'* n,u ‘ - h winter streak. »j,irh * ^ 

Hit'll bran* n»l to tJie fleeting marly, but not quite, „ p (o ' 
points «m the irunic of the gla** c*k, front I t the point of a atick be „]* 

— 31 —i tin* surfaces path of Hie spark un«| -lo*, j 1 ®*® L * 

nrnfpr the , 

in<l,ril lfoW 

when tli« n- "* 
Af .L P 01111 »' 


\ static uurlntM'may L» u#iil to otiimti ‘ 111,1,11 1 *• . r " "i I Oh, ^ 

t Ilbt-r flimt or alternating rurreflt*. I hr nnir..and n; the angle, H.. 

din-rt current to obtain^ from «■** Wutol, lr.v-iiJte branch,*, 

brn»» ball* (prime 
the marJniH- Tb- divuit 
on- of th¬ 
an insulated 

pvrfwvw inside of UiegiaMffl^r. f mn» it tin' point of a stirk be wLjT'e 
which flic charge i* curried on tb- surface path of the spark and -lo*. '» t* 

of the rotating disk* to the other rolled- the current item* to prt>f Pr n “* 
ing point*, ami tJienrr to the second bras* the air for u pathway, and ttill r U 
ball. Between the prime conductor* the stick for some distance when ,i 0l *°* *W 
circuit is completed by the sliding dis- moved across its path. \ t 1<? Point j, 
ig rods when these are in ront/irt, the current pnvg very |jtti 0 ><? 


■> circuit is completed by the sliding if is- moved across its path. , HOijtj, 

W charging rods when these an* in eon I art, the current pars yory litfj,, ><? 

or parity by them and partly by the air. the stick. In this way the t, 

The direction of the current inav Ik? the current may |, 0 know n d,Pect; ° n tif 
infernal from the upp-uranct* of the oscillating stage. The o-eill *** 

f spark between the discharging rods or nt is really the sum of a direct **!*** 
am other place nt which there is an air rutting current. 10 ^br- 

gap iu the circuit. If the two small When n win* a chain 
bre* balls are well polished and are a duetor is connected wifi' 

^imle dirttna* ^ k bo- cc'dudor, »n,l 71, ' "* ^ 

<w«n than . Violet .treat of | ight „ ith ,v.„, ur^r t. '« «» «l» 

a distinct white streak at each end of it of tb- >• ,08e w,ro? ^XHxime pm 

dt tbo .Bode or tbo positive pole the irhite bv7"' 7 5|> “ rk m, ■’ , •» *• 

2? ^ '.her. or tbe X ^7 -** » 

Cb IT"""' P““ frn '" 'h. taper <ai „o f . J P r,n eiple i, eroetl, tbe 

hi the .shorter white streak. *?” c ,f * *“P'I»’ "r the ground taka a, 

* "* ,re m further olTh.t ,WH'' T ' riW ' A I™ 1 W 

J* hTO « point et rrhicb the ? H *° d "' n, ta «bout“grauH|. 

zrz'"™" hi« h, kCn r "■ poiM ° f *«bs 

Xi 21 in?■ -* C*TJ2; of m? "r «■ - * »s * .he M 

d*:.4iJ , tT' 0d bj "N end ropidlv |'i . '7'!' r,, " ru ‘''‘- r ''“I "port, ere whir. 

Pf Ihe r’rZ r ^ "" rm " » ... 

h." ««o not ‘ *" l^leritf, but m rjj.^., ' ' """"t Irrivunee mnlinuoui,orBMdt 

*>“ Z h o. alone. 2 ™ rmui ' »»«■!. «t ... 

•pert tb. tknnrtl” 1,111 '"rthrr i, .'," ^ " ,llr »b molollir. or »li«i lkt» 

'hoBfv. ft . ' r *h. operk ...,, " 1 'I 1 honlonxl hr one nr more mrtilHr 

U -■«. h JZ * k,0i *‘ -Wt. or 12 ; ri - emperign of ,„rh . , err». 

^d* m o .^,t "'.’OP out f m jj p'ml. ii|.in wyeml faeton: theoendet 

***’ M '"«hl line ,,,' ; Z +” "I 'ho rovnlrm,. p,. lM . Ihrit «• 

*^^1 in* nt 1 1 #•, r 
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* srv-■ 


<=• 


Jl HLGCT/io 

¥* *' 

_ v ,(* n.»^ in ' «■" rn *'»t»aitj, | e , k 

F >0,n, * , “ ni1, ,IC,,,, - V ' *ha raaiat. 
*' ,if ll>e outer P* rt ,,M? circuit, r>f 
*Z. {m ion Oic only one that nn uml«r 
Zt*** of tl» operator w.th « K i Vctl 

^,„k -re the speed of the pinto* an ,| 
■ of the outer circuit. Under 

J^,r*Wr condition* a good static machine 

girt* nearly one railliampera of current 
^ current ia diminished in proportion 
^ith « diminution of the sp*-,*! 0 f th( , 
jpuchm*' t ho current in also diminished 
(p pn»f*ortion to Uio resistance of the <*ir- 
These remarks apply to the current 
onli- when it is continuous or nearly so, 
and are only approximately true for the 
apart discharges. 

The relative amount of current in the 
apart* may he inferred from their ap¬ 
pearance. A spark whose current is 
(mall looks thin and blue or violet, nnd 
ban a strong tendency to split or branch. 
When the current in each spark is greater 
the spark is thicker nnd whiter and is 
mere likely to form a single streak. 

The alternating enrrent is obtained 
from the static machine by means of the 
Leyden jar condensers. One of these is 
araally placed on each end of the shelf 
in front of the machine. The bras? knob 
of the jar. which is in metallic connection 
*ith its inner coat of tinfoil, is 
connected with the nearest prime con¬ 
ductor. Its outer coat is usually connected 
To 1 trading post on the same shelf. To 
two Ending post* the wires of the 
* rt,v * 1 ** ** connected for treatment. 

, *"ondary circuit, in which the two 
*’*' jars are included, is sometimes re- 
* •« the induced circuit. It in- 
^ pnm»* conductors and their 
^ ,( 7 ** rods. with the air gap between 
TV I*yden jars and the con* 

’ V V#f| 


to thJ *" ^tur^ ^ 

jKH.tnj a j f( # . *y tt* 
when HH.L. _ _ 


u 


'‘•"ass 


^tending Ufwrr-n their outer sur* 

"** th« rjfrwlt. 


•Mbw form of the tec- 


„ I*" r k* aw, 

*"1’- Wlien „ ttol t* r 

L„ ,bo ;; r •*.*«-£ 

wC Z lT 1 ■>< 

• »g.in Ilrop., 1 -p.rk 

tCntlnl * high, wv ° „ Wh «> the po- 

“ r '8bt-handed twht * ***** pole, 

f- * th. £■* «*" «- 

"»er pnrt of the , ;ir ,4 T "» 

•irao a Wt-handad twi., ... At , ,l " - **">» 

?« «f the oi'arr " ,r “ ,he 

lower part of the c „ - ^ nr 111,0 ‘he 
enforcing £ *? ~ 

dwps. the elasticity of the IT 
» reverse] turn of J ’, 8lM! ««* 
'I’he first tnr. i • ^ atomic chain*. 

l,rM turn hci “g considered positire 
,ta revcrsal constitutes n negate C ur’ 
rent. When the alternations of the cur¬ 
rent thus induced in the secondary cir¬ 
cuit are very rapid the current is nearly 
sinusoidal. When the sparks nre less fre¬ 
quent. the electro-motive force of the 
prime conductors rises slowly nnd drops 
suddenly. The first induced current 
( jiositive) has, therefore, much less elec¬ 
tro-motive force, but longer duration than 
the second. Under these conditions, if a 
spark gap of sufficient size be made in tho 
lower part of the secondary circuit it may 
be so adjusted that the positive current 
fails to pass while the negative (reverse) 
current succeeds. Iu this case the current 
in the secondary circuit is direct, that is 
to sav, in one direction only. 

When the rwistnncc in the Mvomlary 
circuit is small in relation to the capacity 
of the condensers, the current velocity 
during the reversal becomes so gn» l ‘bat 
the clastic atoms in the gin*- are turned 
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beyond Mm ponI at equilibrium 
twitted in the opposite direction, 
return produce a P°" : ' ’' ‘ " r ^ r ‘ ’ 

which again may swing *«» /-r 
rise to a mtand native curtmU **• 
|„ «uch . ou* we ha.ein t>ii» oircml mi 

(WM*iIi<arii»)? current rereinMing *' 


r *v, 


... t*tr the more r* p „, h 
niiL 51 ii , 

'Hi *• uv an i1m . 

u. **11c4iin fni|t| n 

machine without i 

apparatus Th«r , B4 * \ 

in next ^S\ 


Two Cases of Severe X-Ray Necrosis, Presenting 

Unusual Features. 


Some 


HV CJUUttEXCE EIJWAHO SKINNER, At. 0„ I.I.. D., NBW It A VJJ\ 

Kewi .1 tU lo»rlfc «uual eo«.«i>c» of the American K»ent«rti K„ Soc.«. „ ... „ 

Dewmbrr S>. IIML ( 


The unusual fen tores about the first 


case were : 

First, tiiiit the necrosis extended to a 
depth of three-quarters of an inch by 
actual measurement,, and covered a sur¬ 
face four inches in the vertical by eight 

in the lateral diameter. 

Second, the epithelial layer covering 
the contiguous apparently healthy areas 
peeled off two months after the Inst x-ray 
I «P«urc. leaving soft, pink, healthy 
epithelium in its place. In the course of 
ttoto weeks this skin had become as deeply 
browned as that which had peeled oir 

no expreure t„ the njt lied boon’ 

nufte in the meantime. 

Third, the pain cawed when »f l( - necrotic 
h * J ®wptotelj sloughed. 

Wrtb, the negative po| e of , 

fllUr current w M tu*d win. / f 

to aecelcratmif It Mt, * fnclor ^ 

iag. ^ f, "‘ process of heal. 

an area of nerrr«;. 

a,,‘ «» 

* "**• »Mek M "i in 

*> r^vmu.ly chlhlt,,, 

«kto| M ^ry had , w „ 


* ,lh > • dt*t, n# . , 

m ** -TT*' of 

tn ,j u , f 




entirely effective in cont^.v 
in >J,o last mentioned Mea tfly* 
Tho noticeable feature, i» 

case were: u 

First, that subcutaneous . 
Wood appeared in about t.„ J 

vama. of „o,.ro 9 i 8 a „ „“* klai t 
were affected. * w ° a 'ini 

Socond, profound ervthen, * 

">ra modification appeared .p^** 
m tho newly formed skin 1 

apparently healthy areas oontigruoiKto^ 
necrotic localities, „nd which hi Z 
•‘-vposod by tho exfoliation of that «U 
hnd l^en browned by the direct area- 

, of tho ™>*' »ltho this new skinbd* 
hcvii exposed to the my. 

f Mr«l # the |uiin ceased as won u 
nnrnii,' tissue had complciclv •opant,* 
Fourth, the negntivo pole of tk ^ 
'nnic battery produced apparently wrf 
hr ns accelerating live *cp*rnt/rt 
•>f the slougli was concerned, hut it*^ 

ti. inl influence upon the rw|»j*n»lir» j»mv» 
"us very noticeable after the two'^ 
■loughed. 

1'ifth, an area of nwrofis •FP’ rtfT '“ * :l 
tiwoith* after thr last way apjrtta*** 

• t^glon which had piwfioolly 


pr- s 

vi I." '' l,: '' 

follow 4 -' 
Fire*- 
held tl"* 1 

not f-- ;ir ! 

(.•naM' 

jeadily n 
- 

epithelial 
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th«mA nr 
ikm 'ihf*’ - 
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jilj0O e* tli** ‘"W had Ukvu 

■. { | ( jf,,. *nr*tl* -ine ami talc mixture 

. *** | jo In connection with the prwvi- 
p aggravated the pain when u *e*l 

<** 1 # 

t> pw - 

| _ gfcjnner «tatiw the conclusions 
L ,lraw« from these case# to he as 

V* the belief somewhat exteimively 

f fcflil that « pati'-n* who “tans” well new] 
fi*ar a hum if demonstrated to he un- 
Both of these patients tanned 
^Ulv and profoundly. 

Second, the *‘tanning” and excessive 
epithelial proliferation of the new skin 
in Case 1, and the profound ery¬ 
thema and structural changes of the new 
inn observed in f’nse 2, all of which mod¬ 
ifications obtained in tissues which had 
developed months after exposures to the 
B r« bad ceased, indicate thnt the physi¬ 
ological action of x-light is not confined 
to stimulant or destructive influence upon 
tissues that already exist, but that it is 
capable of modifying most profoundly 
and more or less permanently the develop¬ 
mental functions which control cell 
jmwrt It is believed that this phase of 
aflame? will be ascertained ultimately to 
plar no >mall part in the beneficial effect 
b; the i-r.iv upon many cases of 
•alifnant growth. j 

Tn nJ, the abrupt cessation of the shnrp, 

ewtia/ 

pun* •imultancously with the 
*’* "Twratiotj of the necrotic tissue 
./•int I/* direct irritation by the 
f the jl «tal end* of nerve 
••pplving the »/f»vt«| parts iw 
cans*- probably thro U»o 

ot Iona* bv retrograde tie- 
at the line of ncpara- 
• n sl*ort and which 
'tbrpttwo of the necrotie 
••t othsreiw m a toff- 



u »* 

thi- .#_ f,, r 




’ ’ u On»Ui u 


sowlptwtin- 


InB 




t F ° Ur *l». itir 

m*- ilirr«i 

|, '" r ~ '•< 7 n »i».. 

:;; m .««.,££:'• u •*«*- 

["«er I' 1 ^.nJjohrt. 

**«• ''"trial *umS “ ! ew of «. 

»r. . in 

kfH.wn to electro-therm. , ^ **** 

*-™.v m,J a. 

""'■iw tw «t«nre to .11 an i in 

for thi. jZ?'ZVT'"" 

, «■»' »' hove „ 

effective ' * moduhtv *n 

"; lV ° curatlv «‘ even in tltia can 
' constitute. a comforting that It 

avoidntl ° mt ® rttftin * wfll be 

stsifc *“ wure **"*" i » 

Fifth, the appearance of new areas of 
necrosis in Case 1. five months, and in 
Case 2, six months, after the hist x-rav ex¬ 
posure had been made, admits of three 
hypotheses in the wav of explanation. It 
might have been due to a cumulative char¬ 
acteristic of the ray, whereby the direct 
effect of the exposure did not fully develop 
until after these lapses of time; it may 
have been due to a modifying influence 
exerted by the rny upon the developmental 
functions of the cells involved, whereby 
the younger generations of cells were un¬ 
able to acquire the degree of vitality 
necessary for the maintenance of tissue 
integrity; or it may have been the indi¬ 
rect result of circulatory insufficiency 
mused by nu x-ray endarteritis obliterans 
rhirli li».l required tlii. length of tinic (or 
development None of there ,rv 
,„tiridv mlUfnelory. ho^ev., «>d »e 

.hell h».o In .mil 

full, r knowledge of the n.odu. P™‘ 

or .-r.v ..*» ••' ,,’r tf iU 

wrraont for thf. «d 

ragaruw. 



u 
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Suggestion In its Relation to Electrical Appliance. 

sv ciiAituta on nrin - davis, u . ctnaujo. 


‘»f *be *#* w,,ich wo M*® 

L, a p. hi our youth wo nail from 
m _ |t 0 f f w |y writ: “The wisdom of 

*b r l *orI'l ** foolM'**-" ,l * <v,n * t° 

,t '** ukmg « fMiiioniiiie view of human 
jJJuj— Alt presented to u * today, it 
* D 7i ti>ve been f«r ,w t ,tT had truth 
Ej ,«or* deeply impressed upon our 

| >Vr how little we know! Simply bubo* 
K»ring pebble on the shore, laughing 
‘id the nnv« making ripples? in the sand, 
Kgt of the great ocean that line beyond 
Rpring nothing. 

for thousands of years philosophers 
flaw attempted to solve the mystery of 
I f,', but the great secret remains con- 
losaled. And now in the down of the 
twentieth century, after sifting the ac¬ 
cumulated thot of all the generations that 
tav.- passed, psychologists, biologists and 
eminent scientists tell us then- are but 
two things in existence, i. e„ force and 

eon^aouaness. 

Thru the process of growth which we 
term evolut on, consciousness lias pushed 
itself upward and outward, gradually en¬ 
larging its recognition of the physical uni- 
Terse. and thru desire and auto-suggestion 
«ifT*iop*d certain organs of special sense, 
i **„ hearing, seeing, smelling, tasting and 
Wmg; and perhaps others are to be 
•ddH Uter. 

r Tb# h ghest expression of consciousness 
** ^ rr! '*» our own planet is man. Ken- 
K from analogy 1 should say that 
'n hia present condition is by rjo 
' !,ir lngh«nt. sipreockm of conscious 
la all probability he is only an Ulus* 
• of an ^w)i which iiuiy lie fol- 
maiifneraMa ttagrw of develop- 


m wisdom 


kt. 


S Si Ua 


, * ** M’ "•.•*0-0 -I Ik* A„v 

efh..., 7Vr 1*. IWS 


I lk« A •« 


['* ni «" rtto " i »IC ,hrn Trftr# 

-«?md radiant with person. ^ ™ 
kuowlodgt J M , ln ,„i t v<> But 
he is still a child. 

Ihru tlnwc five windows-lie*,™., 
mg, smelling, tiuting niM i foeling — the 
conscious ego looks out upon the surround- 
mg universe. They are all that connect 
linn consciously with physical life. Thru 
the-- windows he receive* wn.munica- 
t on*, and this is suggestion. Thro in tlw 
crucible of hi* own consciousness he medi¬ 
tates upon the impressions received, ex¬ 
ercises the will and expresses desire, and 
this is auto-suggestion. 

1 hru these two channels, suggestion 
and auto-suggestion, man has groped his 
way upward from the elemental proto¬ 
plasm. the “unicellular organism’' and 
the more complex forms of nnimnl exist¬ 
ence. Step by step it has conducted him 
thru savagery, the cave life of the past, 
the awful darkness of superstition and 
ignornneo. and led him gently and surely 
into the radiant light of conscious power 
that crowns him in the present age. 

The same law that guided the first 
primordial cell is still in operation- The 
horizon of consciousness is over widening 
and deepening in its scope of power, and 
inind is assuming its rightful mastery over 
matter. 

Man is still receiving messages tlirn 
these five windows of the «ud. ami in Ihe 
crucible of his inner consciousness elab¬ 
orating ideals which he projects before In* 
vision to guide him to greater heights. 

In animal life, and exemplified m its 
highest degre, in man. we find the mmd 
manifesting itself "n two pl«n*: 

,h„ conscious mind, who* »*■" " m 
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tvn4>r<»jiiiud * 1,1 

Uir lllbQOH*Ciatia Iflind wlii'li 
thru tii* *ymp*lMii! jjitnon* »T» ,, ,n 
Tb* flret or OMMOOM miod rocilrt* U < 
impn'Moa* fmm Uw .ummnding »»'- 
thru there fire window, of com¬ 
munication dolilMrrotiw. i» malhm*Ucal. 
logical, reared, urrm* at condiuwn* md 
telafTaph* tim rwuilt thru the connecting 
nerve* to the gangliu of the *ym|«ath"tic, 
ami there impre**'"* the »ub-oon*cJouH lif- : 
and coiueqoently react* beneficially or 
otherwue on tin* various organ*. 

The second. or tub-conscious mind, pre- 
ni.lis over nutrition, receive* tbo com¬ 
munication* from the laboratory of con- 
ariouMiess. never reasons, but net* nuto- 
mnticaliv thru emotion, feeling, desire and 
impulse. It is, in fact, the location of the 
real mnn. In this center is to bo found 
the measure of viability. I hove often re¬ 
marked that Imd I the opportunity to 
manufacture a man's stomach I would not 
care who mode his brain—ho would still 
be a man. 

The most interesting point relating to 
these two centers is that the subconscious 
mmd is always open to sugg<-tion firm 
the conacious. I regard this subject its 
one of the greatest importance that can 
powibly occupy the mind of the medical 
profession today. 1 believe it was St. 
Paul who *aid: “Ah a rrum thinketh, so 
This contains the genn of much 
truth- The influence of the sub-conscious 
mmd over the nutrition of the lyvtera ha* 
for apt attracted the attention of think- 
men, but never has it hern under such 
widespread diren**jr>n a* within the lust 
*«* faara 

*«»*-... Z 1, r " , - i nl 

4^ tk. 7 ^ " nH 't 

»« hhu 

,r ‘P"<r.||^n, ,1 r{|| | 

**** .nH 



I* it muni tividly 
brill ng art. 

In referent-* to tht* 
great American teacher i* 1 *^1 
more than fortv man tJ.' "* , ' n 
there i» something in the 
cine far beyond (!:■• 


of drugs.” 

Every modern •uon*«f ol 
knows the necessity of arou,j„ £•*** 
forces of the *nb-eorwdnua mind 
not hesitate today to prod,),,, w 1 **«< 
medical convention ln Uu» vt„ r i i*'’**’ 
believe that faith, hope, ^ 1 

belief in many instances are the** 1 ** 
ful and the most |*owerful **** 
agents of the ago in which we lire****'* 

I inn a scientist and advocate then, 
pursuit of all knowledge that mar U u 
fleial to mankind, no matter from i»| 
it comes whether from the ImhIb of T* 
and ooze in the depths of the g« 
of light vibrating thru the blue etbrr )2 
the farthest fixed star. I am ol» ^ 
vinced that often in the attempt to folk, 
the mysterious vaporing* of some iciest* 
theory we lose sight of truth. Tin ut 
not a few, but the world today hi mil. 
lions of illustrations of the truth of sim 
utterance : “Thy faith hath made tbs 
whole." 

N o as doctors too frcquentlr <Vnv tin 
\\ liilc the patients were under onr «ov 
we were willing to say they were qnitefl) 
and accept our foes for valuable remta, 
but when they pronounced thrmvl™ 
fully restored to health by other iumw.** 
were inclined to doubt the pnaeiKC of 4* 
ease. 

An true scientists we must admit.* 1 * 
nil evidence of the ages licfore us. th*t 
subjective mind i* most potent M 1 ** 
create and remove ilisoaae. If * fM ' 
serve, there ia scarcely an hour ^ 
hut we are enabled to behold th r ^ 
tion of thif truth. 
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I «l»w 0 *•»»•» W With 

' (||, full of tlw joy of life, 
Juti* 8 ' 1 ! m e\v*. nittingr ut dinner 
I ^nJfk* l!r ' He »o» ul tin* zenith of 
K ki< fd*"* 4 /', ,-tirri'ut# fl«iw«.| 


**«otfr« w #n- n ,_ 
nmii’. Uf fe 

So » •«ppr JWllg B 

t,,r ** without '* e ‘*m , l{ ^ 

iucid<nil ■ * . 


)n * th» 


eves* *■«>«. 

.*UH I,.,,. ^ b.„„ 


lilts 


T dUiou **> the 


IT . ( i,hI th* W ' 

■le n *tn«ni *>f pure water 

Z meadow. The emotions 

C» J '“'Ini -.«<!•• Hi** 1 f, '* tnI b,,arJ - wonl <l 1m«* 

hs * J att tt 0 Og» Mien*} and handed In st U uia it . 

fr * LniMi: ‘ ,y ° ur hon "’ ' w, ‘ pt ,,n 'l ,|^, ! '** ***» m*. 

' * n* flood, and your w ife and chll-' York. gMtHMmteldjl - •» *-w 

'.* l " ' . -• i-holodoohiti* nnd n .. 1)l , | ni{lllrn,< 4 with 

^^"troke from « holt of lightning, largo do** of calomel • W,U * 

P*J , rn( , instantaneous- The eye* diato appendectomy. ,mnws 

& and again the fnt«1 words, the The cause of thn mftn . ... 

"££.» »«**** <*■* "»■ °Pt"' l'«Tobo™ nttributi-] 

'Vt.. *> **« o' “ nsc !°r , r I"' 1 ™*' Homain poiwtag, "', 

Z Ih" ™!Z .’■ rr , ar '’ *** T 1 "- •"«. "f >h 

mind, »"d rosl ' l " nor ? of mnttor he «u , u .. 


I**' 


still. Every cell of the en- thot was killing him. A 1mgg^U« h^d 

Jl ^pmism vibrated under the awful entered by one of the window, and was 

b)jW All over the surface of the body working destruction, threatening life. 

^ jjttif arterioles shriveled nnd con- This continued for twcnlv-four hours 

producing a deathly pallor, and longer, and then another telegram ar- 

tie red globules of blood thnt had before rived: 

1 #*ti burning on their mission of health, “Your house not destroyed—vour wife 
me crowded back and locked up in the and children all safe and well ” 

iwmri w of the system. The arms It was read to him, and slowlv thru 
Ml powerless, the muscles relaxed, hard the auditory nerve the glad tiding? were 

liw w, re formed around the mouth, the transmitted to the brnin and from there 

dwb were sunken, the eyeballs from lack to the subconscious center?. r l he arteries 

of wt-mion were glazed, respiration was relaxed, the blood freighted with red oor- 

rrr»r.:ar and the heart almost ceased to puseles flowed thru the capillaries, and 



[ taL He was ill. 

AW twenty-four hours later 1 was 
•nrir/iwd with the request to hurry. I 
•1*^ him dangemnsly ill. lie was par- 
^•• T 'idirious, the face 1 hud seen the 
glorified with health was 
* jaundiced, allowing that 
L?^ n * b^mg rr-aUerlufl into the rir- 
the lip* were dry nnd breath fe- 
* t*»i t'.mited M‘v. ral itmea, throw 


the deadly pallor was replaced by the re¬ 
turning hue of health. The eye bright¬ 
ened. the muscles renewed their vigor, 
and the man stood erect with glowing 

face. . 

That night he again wt at the bnnque 

bn,ml niftounded by hi- ^ “"f 
frit-mi., an,l ™lorl»i„«1 ">« **«' h “ 


overflow of vital force. „ nM «ine 

______- This man was m«»lc by n « 1 ^ 

^ • - •!,. f.I fUt had thot, <'»"l ha JM *** “ILl tbot ’wfll 

ty the goatrlc jni«e man was cured n « ’ | wtr niind 

Im dll 1rno,,ih ,ln^, IntMinal «»».v one doubt ^nri thot wu 

that pathological wield, -ver 0»c bn< 
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Hunk, even liojm wr lir» .iMm\ every faith 
flmt iwm'Jm lliru (In' chamber* of the 
tuuul, luu iU uwltieittflicil rlTnrt on 
even cell in tj»r> lintnnn .■rtnun»rn- 

\ii old lady rami' to rn« from Indiana. 
Six final malaria. I raw Iwr <jtimin ami 
fcrrueoiml of iron, in capsule*. <*f course 
the caputiln acre of a «vr» blue color. 
Ill otic week »ti«> r<durill'd. Aa arKin a- 
•he mlrnat my cooanltat on mom I a« 
tfial she imd light in Jicr eye*, and »lto 
Ci|w* iiinJ |i)i on me the artillery of her 
wrath: 

-ftegormb dochler, what fur did vr 
Iwrgive mo that horrid blue maos? [t is 
•ilivntoi] |o rlith 1 am. I am shuref" 

She shoved me her mouth, and nun* 
enough, so far as local evidence could 
prove. she luid a rase of noil marked 
ptyalism. Some wan before she hud 
been pi veil blue-mass bv a physician, ami 
stiffen'd for several weeks from severe sal¬ 
ivation. She only took one of my cap- 
#ulo«. and then, discovering that tbev were 
blue, jumped to the conclusion Mint, of 
mur«o. they were blue-nms. Suggestion 
did the rest. She was sure she had swol- 
lowcd a bigdote of blue-mnss—die expect¬ 
ed -ali vat ion to follow, ami it did. 

I‘ took all the genius of mv forensic 
P^er to convince the old lady of her 
mistake, and I am not yet sure that I 
WMsuceeuful. for she never returned. 

J IU7 ftUt ° f thH n ‘ v " 

ITS 0 v r? ,ic w „ 

Z 5 1 "rtw** »he sent for 

— ■ . mrmt rnnrk,v d 'vrnptom was in- 

Z '* A r: ,h “* to ,,,r ' ****** of 

am: nil* *t** f ° r thrw *«• 

botllr, of , ' r ' n ’ Ir WM ^verrd with 

note ,r " 1 and 0t, »* r f 'vp- 

T^ide.) fri r ,/ H ;; ot whlp| ' ,,n ' 1 

SZZ "Tf" ,I ^- n - 

->*>tjy the art " k ‘ n 

** of ,hp ,lw »« 
^'Tn.ra.1 rr ’•mperattiAnl, and 

***** " f *>"<" form 


of •ujtgnatlou to 

flml .dr« 0 f her *** 


Mir aamc tiiua I •laaTirf^f? W 

an me thing t„ f ,„ Utn , 

l,w »«■<•* Ua. 

!l *»t V-l 

1 revolved to oomlijjJJ , 
treatment. a,„l enlr^, N lt - 
of calomel combi**) a i0l 
•>f bionrlwiiintc of »o.l. ' e,* 

Mvd y: ’ i^J^j 


‘•You nn< undoubtadJ. 
urgency of the cm, 
very powerful to meet ik B 

>'*« you 

nlnnli I am turn „j|| ^ 0! ' On, 

“™ ■* •!■■■ coma fm,,, m-T*"* t, 
il on llu Imigim Hn («||1 ' W W 

on your r, c l,i .i,io—' "J n» 

" I,™ I ,.,| W the next o. 
me nitli n emilin s f,«. Sht , , ^ 

enrd from eight lmnn' ,j„ mW ^ 
boneN I,ml moved. ra„rin g «,»!* 
Jive fun,-l,„n ot the nlulomiMl ^ 
III IS happened several vea« ^ 
many times since then this patwn; ha 
begged mo the name of the wondfth! 
little white powder Mint made her tkrji 
but I have always refused the reqw*c- 
tiniating Mint it w-as too dongmnitiihi 
trusted for administration byotlK-rtia 
^killer] professional hands. In this <** 
there are two ways of looking at tlwnai 
of the results obtained. 

First—That it was all parch sip**- 
ti°n, and that the m^licinc hud wdiflf 
to do with her cure. 

Swcnd—That the calonwl »B‘l ^ 
wrre just what she mpuml to dart ft* 
liver mid other viaeera into si'tioii. 

Mu* via-n-tergn from this mtion ^ 
ib® ivrohnt! circulation, and •lo , f 


n"v foil. ."" 1 

In rny own mind I aw 
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SUGGESTION—DA Vis. 


•'-mi 


T* 


if * 


It 


w ai« rational. but 1 *»• 

«... •»«!»Uo„ 

»’ , ».«•“ I"'. . 

■Hit •» lh "J| 

■ *, JSrwt.tir * rul 1 

■ IIP** * 


nine that all 
made along the 

two remedi' 1 * «« just 


Briim, ami u*,,, 

«nd brvn dtM'arrlcxI M ' n 

Ami Y«t somehow 

inanity ban ^ n * bu- 


I to unlock llu* viscera. 


mm 

»nu,ng .11 ih. nation*, 

“ hi *»i -*« 7Z£?£ 

hi ® of Old £ Tb.™* 


s. f^nttro **» ... b ' w h° r, l*» of Chitui’a million*, the conni 

•M' j (-i d the medicine WM pow- lorn hosts of India, and the PwunJTf 

| S,C,1n, ', ; it i*> In it* manner of action, humanity on the desert* n f Kgvnt f or 

^ T I told l»* r to bn Bure and tum ,hou “ nd ‘ of *«■" hatr manifested oh- 

L M ,jdo. for in thin position the tlioric fecundity, multiplied, litwl an ,i 

* !f would the sooner puss from the manifested nil the normal funct.ons of 

h and hasten the flow of bile thru life, age« before n «i n( -ln article of our 

^hLtimil ennah materia media was discovered, or such a 

^ f .' n h _in directing her to count, one thing ns a bacillus or counteracting anti- 

KJjj established n rvthm of eon- septic entered into the wildest vision* of 

^ that would he conducive to the Orient 

We are growing too introspective, and 
’ fhf loU { ensemble w*e scientific, sug- introspection is had, because it creates di«- 
powerful ond successful. case. We are argu ng too much along the 

fnectricity usually flows ltest when it line of po.it hoc ergo propter hoc. Let 

conductor, and so does us not pride ourselves on our knowledge, 

for I have not the slightest doubt hut that 
in a hundred years from today our suc- 
i-essors will stand upon this very spot and 
scream with laughter over our methods 
of combating disease. 

Hunning continuously thru the healing 
art is the potent current of suggestion. It 
is cvervwhore. The mother’s kiss and her 
soothing tones carry a suggestive calm to 
the subconscious life of the suffering in¬ 
fant. and it is soothed to rest. 

The intelligent citizen enters the office 
of the prominent physician. TTis blood is 
examined under the microscope, his unne 
analysed, his stomach pumped out. and 
finally lm is thumped in the ribs and given 

n proscription. Ho is fully convinced that 

lie has met the qnlnlr*vncr of human *\ 

... ml J* •» 

IK..IU. >.p »"'• 

} t |. would deny 


f Jlcctri' 

B Inns a good conductor, and so 

Uon. In this ease the powder was 
"conductor that conveyed the sugges- 
ti f impulse to the patient. I believe al- 
1 «gn that suggestion should be made 
i *k*g the lines of known scientific truth, 
b this way they are more potent. No 
nut am long propagate a lie. and suc- 
I do not believe in placeboes per se. 
[fcr must always hove r cm must i rc- 
hriDg to physical effects In this way the 
Ijtirun believes h rn^df in what he is 
i »od ran with confidence and power 
the iQggpttive impulse to do its 
tlWt A i,«r «Kow» the falsehood in his 
■ *h:la truth i« Imld and convincing. 

?***• ■Oinj it he who • armed with 

if 

there m much more in the 
*>f m*dir,n than can he attributed 
•'♦Wi of drug* f/iolc at the 
of Ihf world, and trace 
frit one or two thousand 
• •'•oifant revolution of 
•'*•<*»f«I panaceaa hare 


column. Tho he 

mentlr. the mvstertoii 

has (ottrliel nod thrill 1 


it vehe 
i ttll nd of suggeatlen 
nlrr* of 
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organic life One of Anm * Of »b# dittr t- 
rflt of <>ur maloria BirtdM* miRhl 

haw Ikvu administered t» him, »<iil ”1*"*** 
•irnt miiilU obtain**!. 

II in wwndovful with lnw few nsinodiM 
mi* «'«u firm tin mnilHt. We hod * ph)' - 
♦iriun in t'1deu(f" who** 1 prv-crlptJonj for 
morn than twenty year* won* composed 

lira’ll of niHxilir mill, 1)1 lie irnia, jiiuj>- 
foii weed, anil (unking Main. And vet it in 
not unu»i)n! now for a good old Irish 
mother to cnlcrlnin me by relating sonic 
•oven' illnc** of her younger dnv* of 
which she wav healed by one of these 
potent mixtures. 

Faith, like electricity, must have n eon* 
doctor. There must lie n medium to 
touch one of llio five senses. The eye 
must sec, the ear hear, or the tongue taste, 
to awaken the suggestive jmwor. 

Humanity has not yet risen to the sub¬ 
lime altitude of development to enable 
it to evolve perfect faith from the inner 
consciousness. 

Religion still requires the grnven 
image, the lighted tapers and the chant¬ 
ing choir; and th*- patient rests his waver¬ 
ing hope on the powder and the pill. 

w * rwd n Holy Writ tliat Christ cured 
the Wind man by making an ointment of 
«P'»tb and rlav and applying it to the 
eyw. Many undoubtedly discredit this 
miracle, but to me it seems most rational. 
***** was require*] in the case was suffl- 
»n ‘be Great Physician. Ad- 
hennt« to the higher criticism, while ad- 
*' ttM y the miracle, would probably »av 
~V* r rn * n *»* wmn inflammatory 

* '"*• HnA "" *7 *Hh it" ail-.cions 

SLT f>t ‘ 9 ‘" j, "‘ 0,0 medicine re* 

Lw 1V* # "*** <**«■■* Which 

«n« 

>nd Im, w, 

hrsti ”'''’"’•M ii„. 

Z^'ZT’ V* nuM 


I**.. 


f..nv. nf •uli,.,ui» j. 

Uh l- ttcr '•»|.Uruu <lft ;Jw 
ft*hlr frtith. * n g ih« 0 nt V** am' c- I 
I«rL 

Without nrgiimmi sab,,, 
curente uf (his miracle „„ * •*«,» 
to I-’ tt.pu.ndid il hut ration 
opnrnndl of augpMtkfe, u»qJ 

Hut w hat ha. all of this to a. 
tm therapeutics* y m 
Whatever u new an ,| ’ 
wonderful to man ia God-li, 0 * *N 
imagination endowed with ^ in 
attribute*. All therapeutic 
cnpabl,- of u two-fold action jT **• 
have what we may term th* nonj^ *’ 
or physical result of the ncti* nn 
whether it be a drug, electricity or ^ 
goon’s knife, 

Second, wo have the - 

wl,e«‘by the normal notion of the 
iigent. whether electricity. « 
a surgical oporation. is perverted, alt ff J 
depressed or wonderfully eudWjdJj 
ont upon numberless 'condition.*, „ ^ 
whom or to whom directed, and in 
environment. 

This latter, the psychic, I 
great importance nnd far-reaching powj. 
hilities, and should always be takm iife 
account by the intelligent physidta. Tbs 
evanescent wavo of this always folio* 
the announcement of now disoowria a 
inodicin nnd surgery, and the legitimacy 
of the healing art pusses often thro I* 
Ihc realms of quackery. 

looking backward over the history of 
medicin w«' smile nt the announced 
cacy of dragon’s blood and dried t»*h* 
nnd again we hlu.h that within our 
memory, the profession nnd the P 11 ^* 
arouaod such cntlin*iu*m over phVW’ 
oniv, phonic arid injection*. Cnndurxn^ 
and Koch's lymph, to sav nothin# ^ 
abuse of nppcudeclnmy. M 

Of all Iheraix'iitm application* th»* • 

* - - * '-si. I 
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J.ifji »*• n,,K * l ' Bb,4f ‘D 

__ 

iMn «•'"< °f el**c<rii itv 
r of V know but 

■ ,.**«**■»? 


ki" 1 " 


jj,,, wind •** offocU should 
i b<II remember inv flmt 


(}l*t ,n 
Hn * 

l# “ 1 ' . tfitli ft Wtt * *b°ot 

avt >, and I purchased n Kid* 

!^to me when I look liack nt 
11 T" tluit I thru obtained nlmoat if 
« wonderful effect* as now 

f * 'gripped urith t,,, ‘ con, P Iicfltod l ,l,r ‘ 

of electric appliances.. 

Tf I scarcely know one current from 
rtnlv thnt one'wn* silent, nnd 
I Ihermode a noise. 1 usually chose 
linikn current, because it seemed to im- 
I (jj, patient that something was do- 
I^iDd lie yetting the worth of his 
0BT- 

It n* not considered very ethical to 
jMketr-'.’ty m those days, consequently 
at enrare goaded me, and I kept the 
under the bed. so that mv con¬ 
fer- ctmld not discover it when thev 
aL i 

En* f.v finally found me out, nnd I 
sedmd quite irregular, particu- 
**’ ** *♦ ®y cases increased. The cures 
I sudr were indeed wonderful, 
1 wide range of cases from 
f * v * *’*• But I finally drew the 
,a °<d farmer who hnd heard 
^•'•drrfuJ machine drove up and 
* try it on hi* horse to cure 

I»i *'* , '* r ' c 11 1**® <tint period 

rfc 

•ppti>'4tion on a pwnpl* 
•Itnof»fit of alert r.clty 



Our profuulon 
„ di.nl. and the pub- 


llU . brooded »• it is in my*. 

i* r ' ,,U .n i til I it* offlMlU Nhoiltri 


,, ” t *“*« ** 
l, ‘ greater ttw i r ‘° % 'ed*B ,, 

;;r^^.zr ***££ 

, ° ur l" ,r »pWn»i ll n 

1 •«" amt ug*,,, t , 

*?* ,n **•» fmm ftn k **» . p*. 

out of order anil D,,.*. ^d-nly 

“ ‘ s<atil 'R tlwt he fen „ «t 

v Tr n{ from «* 'rr'imZ 1 im * 

o moved KTDWth ‘ 

*•? “»«««4 Cbi r? 

Inge conjurer. So 1 

y ;v *&« hTpS*^ 

Imlde to act in a suggestive **,. 

The ponderous nuiohinerv in tlw . 
tr.nairs office, the thot of chain lightning, 

• ie .-harp flash of live spark, the wonder¬ 
ful violet spray from the static machine 
and tlio marvelous x-ray, all hare a ten¬ 
dency to oxcite faith, hope and expect- 
imcv. But suggestion is legitimate, it is 
justifiable; only ns scientists let us not be 
confused. 

I want to bo distinctly understood as an 
advocate of advancement along all lines 
of scientific investigation. 1 thoroly be¬ 
lieve in nil branches of the healing art di¬ 
rected to the physical organism. I be¬ 
lieve in internal medicine, surgery and 

electro-therapeutic*. 

1 am proud of the progress we hnve 
mode in our knowledge of electricity, and 
feci confident that we are still m the «u!>* 
„rl„ of Uii. luhjoci, tnd U.at .plmJid■ 
..Ulion. will oUitn.lflv n-w»"' •« 

fiiiur.. Ml honor h> »«>' oon» 

Ajio.toli, Donracr 


as d’Amonval, 

Amlin! 

TIipy 


and 


and it w 

. ..^ £ 

N n«l study of this mystermu. 


Imvo hi***) the way, 

|lie lilM* Of thot 
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•rein* to concern ail mutter, front the 
growth of the single cell to tho ponderous 
evolution of planets thru the realms of 
spacr. 

Hot gentlemen, while we grasp et«rv 
*oum* of knowledge relating to remedial 


..Cl ,, 

'•>' Ik* 

* H * f ‘" t ««• » .t^***,. 

I« » fc, k * t 

I.. JtL* *, * 


News and Notes. 


The Tele phone as a New* Vendor. 

The distribution of the principal new* 
item* of the day by telephone instead of 
in the form of a printed newspaper has 
often been predicted, nnd is now actually 
an accomplished foot, tho on n limited 
scale only. Mr. M. W. Pershing, post¬ 
master and editor of the Tipton Times . 
Tipton, Ind„ controls a number of farmers’ 
telephone circuits, which rndinte in all di¬ 
rections from his office nnd. in many cases, 
extend for a considerable distance into the 
surrounding country. Mr. Pershing re¬ 
ceives the Indianapolis papers about six 
p. tn.. and. after abstracting nnd summar¬ 
izing the principal contents likely to prove 
of interest to his subscribers, he calls the 
latter up bv ’phone, giving a simultaneous 
prearranged signal, which brings each 
farmer, anxious to learn the news of the 
d«v, to his instrument. Mr. Pershing 
then proceeds to retail to them the various 
item* which he ha* abstracted from 
the papers, including weather reports and 
market fluctuations. The verbal news 
•ystem thus inaugurated is said to have 
become t#tt popular among the surround- 
' r ‘* fwho have no other means of 
oar tn immediate touch with the rest 
* and Mr. Pershing will 

{»'.<,M'.fr ,mitators. Electricity, 

... n.,h 

' ,h T " P-rmtwKbm „f 

W.C wrl ‘*»f to me said: 

* some U, h„* f(rry much rvt | JJan#>fv 


“P° n hydriatic mo.i, Urw _ 

»n the treatment of it., 

** *»*r forTcT^ 
npphed in almost onv W, t ^ 

* «* clTectual meth^ *E 

citement. secure sleep. M(] 

hh- ’7”;.^ 

' ” IW '» ■ P r 'vate ho™, *» I 

NV “ '•»« «» type «f .hick uSj 
to us. with mkrfolM,,. ajitui,,, ‘ ^ 
motor reatleaencas. lhe ^ 

toms that accompany acute ronm^alT 
citement or agitated melancholia, 1 
>f it were possible, first give the p,^, 
large simple enema of water at 100* P | 
would then thoroly wash out his gtmuai 
with sterilized water at about 10P F., ti#* 
wrap him up in a large wet sheet sarcratai 
in water at about 112° F., tad tia 
tlioroly roll him up in blankets, tninztvo 
or three or more if necessary, A litik 
experience will enable one to so raid® 
the patient in tho wet sheet and bimbo 
that however restless nnd uneasy hr a 
it forms one of the very best method* i 
restraint. We very often find that a pa* 
tient iu a wet-sheet park soon qu:rt* do*o 
and presently drops asleep, sotndw* 
sleeping the night in the pack- hi **■’ 
went he often grts from one to 
three bourn of refreshing al**P- 
•he park is removed he can have M ^ 
hnj rub or a little light msssag** f 
any intelligent person can ^ 

little instruction. There arc 
collapse, hilt (he signals of * uf ^ 



A**. fre0‘ x 
■*, *** 'pNite* 

v * Ziv't* 

V>" 

®T» ■““£*< 

U> in 

fer- 

7> ■—» 

JfeficM -t^ * 


ijolonlc 

jy. fiilton H. Ml 

hirt! *<***’ Jt 

1^ tin* nhjcct i 

,gj.ii,uoat (what 
uawtn iu exceec 
» of the kidm 
tojcnesiii which 
n Dr. M« k coir 
: peml»rly for chro 
bi it timed equal 
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UEtvs and notes 


|()1 <jot r« ■ r "ill mmgniae 
J* „nd hi* patient hut 

r*’**''' JM uk and muth- 

Wj d\rt a i W'Ik'H ui the |»ck, 
d hot-n«ter bottle# to 

Thi.wrt.fb** 

^ “* .nested when the patient 
m 0 r disturbed. The 


•hr||, i, 

,,v * ^oeth)^" »HI 
" 1 ‘ rw,in - 

m «n.hw *£«• *«, .IT*- 

w v-to, nan ,£y - . J ^ 

* * »>m. 

** <** 


su*. 




I* 


”*** 

*■**.21 

1 :V °>ie *2 

•fine 
• -jch. 

^Uaeftoi^j 

T|t ^ *t 10«‘ F. i 
L? h •“<* ;... 

«kat iir r i, ^ 


fj pr. . . 

{er w ),ieh lie drink* while 
^W ° f r * n '„te» elimination, and thin 
«ii‘k P^ 1 so much more ra- 


*»U», 

.. , **»«mpl« 

m 'd in a K j^.. rJ, ' r *»* 

•ir. ... W 

mn - W.irt.^lTS 

" w - 1 


'"hidl* 


>p* r \wi- r *’ much “° w rn * P Uti nnm win. , i , m °' 

> ■; JJ$* thin the heavy dosage WM f 0ttnd u ^ Th. c 

V*" ,lot I ‘hink it important that nmpcres. U , r JZ J* r nt »XtS 

biff*"* to the attention of electron, culenl„t„l l'*T * *■ 
^ TL, who is 1'hely to have a came out for the cur *«t 

j*3* L-nifcv upon his hands for -t.rtx in-’ 7 gra m |l( , r P«t*k» 

pram per second for U,e ^ 

11 k ‘h^'fore. totally 

terrnme the radiated 

T, ; e ener »- of Nation, owing to thS 

- velocity of the particles. » considerable, 

jv Hilton H- Mack, in The Chicago tang for the positive electrons 60 cm 
MjrflRecorder, January 15, 1904, dia- p nd. and for the motive 8.7 «rgi 
!L this subject in a sensible manner per second, from four milligrams of ri- 
RLjtjoot (wbnt seems to be generally dium bromide.—London Eledr. Rtvitv. 
L*n| Hi exceedingly great value in ___ 



*»:< r-" w-nitv upon his hands for 

• tom 

, jUnlicnl *9 f ’ 


Colonic Lavage. 



of the kidneys, and particularly 
.is* in which there is supression of 
it In. Mark commends colonic lavage 
pr sorb for chronic disease. He will 
fet t almost equally valuable in nearly 
mfiimmntorv diseases. 


»» • Ocaarator of Electricity. 

*■* ha» shown that radium is a con- 
nrjnt/.r of heat, and now Wien has 
** 1 tj • suitable arrangement 
w*de • mnstnnt *ource of 
ft’iiMrford has shown that 
tad negative <*le* trons are 
... ^ and since the flitt 

i« set*ral htindre#! 
^ ^ that of Lh« negative 
4f * <k»*«sfr ist aeparate 


Radium. 

The Mvtlical Council, of Philadelphia, 
in it, December and January numbers, 
gives a good report of radium and its ef¬ 
fects upon the human body. 


X-Ray in Eye DUeascs. 

|)r. L. 8. Downs, of Galveston, Tex., 
,nv* The Chicago Medical 7’.^.Decem¬ 
ber. 1903, has demonstrated that e '^ 

m „ v he U^l with impunity for eye ^ 
Injuri*- tnay bo provlucswl ? ™ 

... n.-** '";rr-* 

... *' ,b 

it any «th»*r I'W 

\» Im indicatwl- 
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Ughi riifrip) In Rye l>l www . 

II StrvM 

ll’ariteiurA rift. NovNiabcf S, 190.1 ) Hm 
«|iown tliMl th*' ultraviolet r»y* ere truir»- 
millnl much inure readily bv the tunica of 
the m than by tlie akin anil mtl«w» mem- 
bra id*, and that typical mtetiona arv pro¬ 
duced in the rntWH. iru*. ami conjunctival 
mucous membrane The cmplnyiiwnt of 
the n»v* hi tlie treatment of various forms 
nf conjunctivitis. keratitis, and irits is 
thus (U||)tNtffli. Thu* for the work luis 
been entirely experimental in character, 
no therapeutic test* having born ttinde. 


Protection Against Rontgcn Rays, and 
their Dosage— Lew Dorn «ny* that this 
qw-tion is constantly acquiring greater 
significance, and that nndoubtedly legal 
restriction will soon Ik* imposed on users 
of the Hontgen rays to prevent injury to 
tho?e examined ami treated. Xo satisfac¬ 
tory incans of nctunl measurement has yet 
been devised, hut every radiographer can 
make observations which will enable him 
to form an ••stimate of the power of his 
apparatus under the vnrloas modifications 
of current, frequency of interruption, dis¬ 
tance of the tube. etc. The author's rule 
is that the safe minimum exposure is 
twenty times that used for radiographing 
the adult pelvis. For this the plate is 
nsnall*. sixty centimeters distant from the 
tube, hut the skin of the patient only 
thirtr centimeters, so that the skin re- 
r*MT/* four lime* the intensity of illuin- 
iration that the plate does. If the rxpos- 
ar» n*r«**«iry is two minutes, the maximal 
*»po«„rr* will be tO-4 of the time-that 
*•. iriiout** A similar calculation is 
to U csrrtod out if the data should ho 
iMhwat. Uaring m mind that the mt. „. 

Of the i rays, like that of light, is 
p ,, th# square of (lie distance, 

mmalalite rffo.» of tfe> 


during n „f 

--oual.. t.r Iht ... . 

Ihl 4 - 

H ron.l «1 W| f) } ^ 

iiKprw.ustvpUble^^ *** * 
inllainroatlon has 

' m I ^- mnubJ^* 4 *** 

luu k of the handa rum u* t! * 
cautions for the opcrstuTT ^ ! 

poriant but difllrult i* 
hnn.l sliould never he ,,*7^ ** 1 
" wTwpped-up hone Wt ^ 

I""*- mid plate* 0 f , ''** i 

fo.l ...-I motnl * 

*“ pmttrt t|„ p,,*, “Jh 
Ucuitckti mtdmnUek* W„,L t 
cumber 3, 1003. 


X-Ray Prize E&say,.^,^ ^ 

Hu* further development of T .ran 
great importance to surgery t&t 
and the human rare, and tosut*^ 
^rch and disseminate the bm '-U I 
gained, the Illuntnttrd Renor t f pj^j 
logic ThempeuUct offer* the ^ g] 
$1 ..’>00 in cash prizes for the b«t -suna | 
x-rays in medicine and surgery. th*i 
prize lining $1,000. All turjrww. ] 
cians and hospitals interest*! is at j 
branch of x-ray work sliould writ# to 1 
[Hunt rated Review of PAfrinfoyir ]W ] 
/icij/ir.*, 19 East Sixteenth orert. N’« 
York City, for infonuntum 
title, time nllowed, conditions, * f - 


The Degenerate T«i*U 

Br Edwin Pyncboo, M. H* ( J ^ 
.(., March 11, 1903) * m "T y * 
highly the electro canton * ^ 

need during tie I "' 1 ^ M 

removal of abnormal Um\W 
^vinUg.w.re.I»«tot^^ 
and no In- of lh* - n ^' 



< >* % 
dc 


s* <B mrkch 


ott^y iort 

leader 

KLsndto* 

I ss ^ u 

ftibddct 

u* ftirrd ,1,f 
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"MS *»D N0Tts 

i# ilrvtrmlifin thrmif 


linn ||K' ,m ' . ••**11.11 

fcr r,H ’ l ‘ r , r |,on "t foil H’liUr Hi 
•**'' ,!„ In**- of dl-ovtion. 

Wri t 0*r , 


ii. 


, j Flv«-C«nl Piece from 
1 tjotphagu*. 

* P |„ llroUw. »t - s t. Ixm» N, rh- 
|£V , 1,0 Ititrrst'ilr Wfi.li.vl Journal 
,hf ppn,ov °* of " nickel 
had bee 001 *’ 1,1 " "Irirlun* of 

of i» child aged throe. The 

^ '** « used *o determine the exnrt p* W |. 

j.r*v 

„nrt **f tin* n ,fk, ’ L 


Electricity for Blepharospasm.-Keuas 
ELp] farniiimt on of great value in pho- 
t .phiibj* due to mild eases of phlyctenular 
and in cases in which lid-spasm 
j^ited after the inflammatory syrap- 
™ had aubaided. A single application 


WE 4 


efta cured the blepharospasm.— Alg. 
HTi ntr Mtd. Zfit., 1903. 


■ *« Win ii 

...^ 

in. * 3 TT 2 

’ w deb If,.. , r|| „ ^ ln **«6j 
ll,fl " kin ‘••’•lad oti'i **+* 

.H, u, ! V ,,w » f 

•>*- fourteen ,J ’ * Mn ^ Ml* 
,mh 7 l ^'l notcompCuir 0, 4 ^ 

mended, Tlu-re nr „ m 

front the a , m t: *" U ****** »euoi- 

"*"*• !W, '£ 

k;...».i » llin Dpr.,,. I.,„,,_ rji ; “ 

l herapenlifl. bl'dro- 



Effect! of Radium.—At a recent rnoet- 
iV of the Academy of Sciences in Paris. 
Dr Bom of the Pasteur Institute present¬ 
ed a paper detailing the results of expos* 
«* m •* continuously to the action of 
?*• am. He hung a tube of radium mj a 
ore ontain ng mice, and after twenty 
dtp the animals lout their fur, which sub* 
■tfy eamr out again, but was white. 

WpNiyr fnr a Mill longer jieriod renili- 
• the production of n general muscular 
Mr dual Hr curd. 

** ,|r ^ Ufht’* In Radio-Therapy. 

hem favorably impressed 
^_**^** of the iron lamp, raja 
• aad eyrriata. I fa rffii i* arr 
[^Wiflal than Ifoas rmUiaed with 
t'A, hi*| h*a atpfihNi* with 


Jail for Doctor and Nurse. 

Judge Biddle, in quarter w-jainm, wur t 
-No. 1. Philadelphia, Pa., sentenced Ur 
Stanislaus Itamua ami Martha B.yoran- 
sclmk. a nurse, ronvicted of conspiracy 
in set'll ring $121 from Katie Zoeharewitz, 
to two years each in the county prison. 

The conspiracy consisted of representa¬ 
tions made to Mr*. Zocharevritx to the ef- 
feet that she was suffering from a compli¬ 
cation of diseases. The sentence was re¬ 
ceived by the defendants with tears.— 
.1/ edico- Legal Bulletin. 


Prohibition as »o Exhibition* of hypnotism. 

Chapter 219 of the Uw* of Kansas of 
1903 provides that any person shall 
indue*' or permit any child under eighteen 
sear* of «g>* to practice or mm* 
come a aubji'ct in giving 
♦ ions of hypnotism* erumi^mnud 
magnet.*... or so-calM p^eh.c fore*-« 
.. 


vh tion »H* l!ne.l or impr 
Unite" 1*9*! 
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TUB AMERICAN X-RAY tOUKSAl 


llnun I ijtht I'tHlfflull. 

I mt.-il Stale* I'adnI It. H Hrniicr. at 
Copenhagen, 1 K’uiuarlc, ha* reported n<* 
(fnilf on ill® FiniK'n Med teal l.ight Iiuti- 
tutr, of ('opeuhageu, which wm« rsintilmlu'd 
m ISiirt l*> I'rof NirV It. Fin*"ii Tina 
ip nut* n atal® iiiPlitution, mid 1.3117 i-aio-p 


iManihr 


it. 


And* 


**Su 


,,,orh ^ 

its 


'tit 


«.dl« w ,« M#-k 


***«. 


hmI rMKjvrt! treatment up to Miiv, 1908. helium rjiat* j„ )(li 
A recently ia-iinl ri port, cover ng the Hon, H. J. Bb-un* '******<>< 
ffn»t duo caw-* of Input vultf tint, »howed leigh, hiu | ’ ' "* **•*» of ^ 
that 01 f»T rent hat® been apparently radium in th..' t qw*;, **>• 

,r^ bai ' wt ^c^ 

...... * S ‘ nl “ T.„ 

■ '-ini J. Ifanimpr, of v 
“ l, |,cr t» tbe Elulhal '**■<• 


cured. anil that in 35 per cent of Die 
«»<*# the treatment has hi^n satisfactory, 
anil cun* seems certain. In only 5 per 
cent has tlie treatment proved unsnt.is* 
factory. Nine per cent of the ca«w dis¬ 
appeared from observation. 

The treatment consist* in bathing the 
diseascil surface with light from a special ‘ a !‘ Uary 8 * l9 H d«cnb« ^ 

form of electric arc - ‘ ' ,,,<lr k»hle nbenom-- *•«*■ 

seems to in? efficacious for most skin dis¬ 
eases. but less so for deep-seated cancers. 

—EUciriatl lie view. 


Treatment of Phthisis by High Frequency 
Currents. 


* r UQ 

lam,,. ri„- inotlim) „ . l*|™“m«noii which onn-l L 

<1- -n wU-regaUUn, 

^>rget of which was recently' 

*"* <+.**•.***£* 
lint. It was then laid upon a dam] ;if j 

board box. and andfadr . I»h« 

d.-or musical not. »«, gi™, out f m .j, 

Wilu ™ '»*- 

tbrsc ««. of pulmonary hibercutoais, nil begin when th. tab. ... tat tail in, 
,tZZ‘^ Unb r For, - V ' l *° l»'«ri»My « Sight impaired 

o. tw mcmwrf in might and lost ntl atnrt it up. Somattaua itmald bcUuM 
.noptom,. excepting in a fear rasoa whore or three mthont cemwbax la 

- ght eoi.gf, remained and a few bacilli the coil. Tlierc was nothing nur wksk 
occasionally found. 'I ho average could, .so far as known, hate rswed tl» 
t.me ni-nM for a severe cam- is three vibration, which lasted at diffciwt tins 
* applications being made daily for from five to seventeen minutes. TV 
r»- erery second day during writer suggests that the phenomnu miT 

tr.f .ru! month, and twic*- ri week for he akin to the Trn\e|van nwker or 
•t e t> , rd Tlxw* Who po-«e*« II puflicjent to the air between thn platinum i«l ■*** 
1 '* •rfantu* may adopt tho treatment plates of Hie niif*de. M«t n-femn; |J * 
***** ,,n ' curing the ner. **ary a/ldi- 1/mdon dispatch, which ststo** ***** * 

• on*. %p'dgrj| i» I/, Williams itsea vacuum tube which had hc’n ^ 

’* as* -t jfo^ooduction, «n Miutinnrd to remain illuminnl n l 

* V* pof.^ot 4 pta/n.) In a | rtrtfn dny# after Its liWoon^^" ^ 
f*l I'anawtssMtian, the pa> euit, he suggests a* a |i«asfbt* fi “ 

* IX) th OttHm till ether radlat Otis «r wave* 
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PRATT M 0 . Preside*! 


I.L 


*. D , 


Dr. Pratt’s X-Ray 


w * m «rr 


...AND.. 


Electro-Therapeutical Laboratory 

* * 

MASONIC TEMPLE. CHICAao. 

Loag DUtaacc Pbuor. Central i 9 i 0i 


The Oldest X-Ray Laboratory, established 
February 7, 1896, is well equipped for 

General Electro*Therapeutical Work of 

all kinds. * Dr. Pratt’s long experience enables him 
to guarantee 


No Injurious Effects from the X-RAY or 
other treatments in his laboratory. 

X'Ray Pictures, both snap shots and time 
exposures. 

Cancer, Lupus, and other forms of tuberculosis, 
inflamed joints, and numerous other ailments, are 
successfully treated. 

Interests of Physicians and Surgeons protected. 

Expert Evidence rendered in medico-legal 
cases. 

Professional Correspondence receives prompt 

attention. 

Published JIrticles on X-Rays and Electrc 

therapeutic * will be sent on application. 
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PATENTS RtCt.VCO BtTW„ N T „, 

o A. M. AND 3 p M M °D.% 


o» 



OFFICE and LABORATORY 


OF 


DR. HEBER ROBARTS 

303 CHEMICAL BUILDING 


Eighth and Olive Streets. 


ST. LOUIS 


PHONE. D 4 





; ****“*■* . . ... . 

DETWEEN the hours of 10 a.m. and 12 u.(Sunday excepted) 
physicians may call at my Laboratory and arrange hoon 
for instruction in x-ray diagnosis and x-ray therapy. Physician* 
taking instruction can sec patients under treatment with cancer, 
lupus, rodent ulcers, neuralgias and other diseases rebellious to 

medicine or inoperable. 

When not convenient to come, correspond with me at above 
address HEBER ROBARTS, 

La* Ttmim* M im *«•'«•" nl r ^ ( ,<K *' 


.» ♦» 


. cUCBT 



atSuccessfi 
i ir bla 

Vgp£i 



t' 7, 

i ngW Si 
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«CTR lC 1 

S cavity 



*£2UK* 

** * u «- M- 

digs?*?* 

liSA c.’; 

• 0*-O. hr.,* 1 , 

cuaiMn^d 

C 2 .ilnrd |W 

jay-*-- u "'** 

A , S&d«* b.uia"v:.:::::. :;:::;::::r.::v.::. »»•• - 

taiurrjr Current Controller ( t ^ u»« with other nukctof bntt^iii'oriontrilleT. !! VL 
__ , Kilhrrol the above eeti without Kelly Cyttovcape. gj 0 ,q ] a( ,elr "err. 

_ practical and Best-Paying Investment a Physician Can PossIMy Make -%i 
if '** _. TP rw W.T. BelWeW* Hroatatle Urethroscope or Dr. J. B Murphy'* Gall Hiaddr. 

_ iforoperatlve work) may be iulntjluted lor the Kelly Fem»l* CyitciKope ao ei«t 4 

Cn^^tHer ihete loitruruenli will be lumijhed lor SID Ul additional to price ol abort ten 

rv. -ilTc’orereJ With olive color, eail caaah ether with a volt ft uUh. padded leather limn*. iod rep.rate 
T*22“'.flSa mitrunicnt The whole fitted with lienvily nickeled lock and kay. two cat. he*, metal corneta 

IgjjSKtltOTndl*. 


ACTUAL 
» CASE 

X7i4X5>4 



In This Instrument 

Ha successful features of ALL other AMERICAN and EUROPEAN instruments con- 
Knctcd for bladder Inspection or ureter catheterization, have been com- 
ktonf with the five 5 following advantages NEVER BEFORE OBTAINED In any cy,tos«opa: 

.a iL* aaMA AMSMHIHL 



w. Thr ••"pwriaml and Inrnl. ulnl.le artvantagela - # k„i r0 oldiaadtaatot* 

r *»het«r from ureter when cyaloacope la removed. (A II tin ^ tB , WO rthy 

* r « 1 ' re* 1 f over '•*> •> Ural drrn invitations •>!» 1 1 *' nu J.J J, 1* priority •• l 00 

-v,„ *, S»e alanrl ready to dr.noo-lrale lia 


WILL YOU Oive US THR OPPORIUNITY? 

" "*.h MV VtKJSf LOCAL INHTMtlMIJNr OIIAUIW WHITI1 

MmiImIiM kaclualtaiy lly 

CHICAGO ELECTRO APPLIANCE CO. 

A4dr**e raiwmaatralluoe la Depatih 1 '"''' HsiiM* St 

* 7 W4b “^ 
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,F WE CAN DEMONSTRATE 

*° you, that b, Bq „i^ 0|y . 1U(offleew|tfc 

the ALLISON 

TABLES^ CABINETS 

you arc enabled lo care (or vow 
practice with greater case iixl 

SAVE ONE THIRD OF YOVR TIME 

wouldn't you be convinced that itiiccooomv to iwrch«*< iub 
an outfit? WE CAN DO If. ^ 

Send for Catalogue and let us tell you how it is done. 

W. D. ALLISON CO. 

Alabama and St. Clair Sts. 

INDIANAPOLIS 


ST 
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JfM *l.. 
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an “Electric Buzzer,*’ bat » 

•«* b.» 


t*l*T '• SJtn. wh " h ' ,,r 

I* blr ,br 

m ihcrape ■ 

E* "”' r ' 

by belt «r 

JS**? 7 prcicrilx 1 "dote.. ’ 
& pecs'* 1 ' 1 ' .hrWesV<>*"' ,( fn.il 
■M** 1 * ,0 e | op «d childhood. thr 
^Bodevi , he r(> hu»t 

i„sWeiie» s «* ** c ’ . . 

**of athletic manhood. 



STYLE A. 

Cash price. I>. C 10 ) 01 ), A. C. * 110 , 00 . 


uc 

* 01 * 

* ibr *tOf. 

^^SSAOEs 

I**- Imx. 

Th *»*». U«. 

•* >-b.W. w 
" ,r > t«a«.M„. 
«le. Kmi, 

V *~l rj? 

brt-a, tic. 

rtOM HEAD TO 
fOOT. 

EiTtlNAl AND 
IKTttNAL. 


Vibratory Massage by One. Simple, Inex- 

pensive Inatrumenl -having sufficient power, 
flexibility and adaptability, to accomplish all 
that is done in Swedish Movement Institutes, 
Sanitariums, Gymnasiums, and by long and 
tedious practice in Athletics, Physical Culture, 
Delsarte. etc., is and has been the universal 
need. 

Hint's Vibrators Answer All These Require¬ 
ments. They combiue the good qualities of all 
other machines, and possess valuable features 
amply protected by patents—which others do 
not. The oscillating belts can he used in every 
conceivable manner, limited only by the skill 
and ingenuity of tbe operator, and when prop¬ 
erly applied, produce the most astonishing 
results. They thoroughly massage every part 
of the body, external and internal, from head 
to foot, without removing the clothing; while 
tbe vibratory hand attachment gives a perfect 

tn tnln far* *ves. ears. UOSC and * 



STYLE H. 

Cash price. D C.oiA.C. 

ruble: a buu«y; fill* 



massage to the scalp, face, eyes, ears, nose and 
throat; also to the spine and other portions of 

tbe body, requiring delicate special treatment Hzlit, portable; a beauty 
\ on account of displacement or painful condi- abag uii **“ii T *''c»*tieJ b t*om 
1 Ikms. placet* piece « bJ < yff t gL/”R 

I table, rtaatl. couch or oeu. i> 

weigh* about 3) psund* .", n ' 1 ‘ 4 " h « K uIn» 
band caae. I» l» invaluable to phT"> , v”, er * \Vc 

amt mMMura. in ..ejmm, p.t'enu k^^lln. q) 
do not .imply «r. JSJK* £» tW w« h**« 

vibrator* in tbe world. *hi foTt. 

nut only tbe ino»t coiitpM* >"** but •*» 

UTC. 


•TYLE G. 

C nr A C 


lao.oo. 

and ran l»* moved Ireely while 
_*f* b* worked wj fii e»»c over a chair, 

***** lb* mo*I dell'ala *« wall ar 
W»Cfi.« iiMvl tft p«aMi. 

•*m» pou h i j:sru a rt!t> catai.imiuh. I’HicB i»*t 


“' 'tSL vi ..»AT<.R OOMPANV 


a *. 


w K 


f RfcJW, /,7 WabMh Ave.. S W ( Ilf Kandolpli St.. CMKAti". 

mm fit*** Iw* fU* Wwl— IMdg.. WX Martet St.*«■ y, ‘" mini***""* 

•.» *r pwrcbMtiHI ewy Vibrato** 'V | lii.ubla 

•M . twvoi.* |*«*h ,m.„ M wall M manuUtlMi*#. In I"** 
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ADVERTISEMENTS 



McIntosh's fte(luclkjn ^ 


American X-R ay ^ 

McIntosh’s 
Redaction Oven. 

Wc would especially recommend this 
apparatus for the reason that through its 
agency tubes which arc not supplied with 
regulating attachments may be employed 
and their hie prolonged to almost an in -1 
definite period. From experiments made 
we have found that a plain tube will perform 
the same function as those which are 
supplied with delicate regulating attachments, thus obviation , 
breakage, etc. k <* ' 

Alcohol is the fuel employed. The burner consists of abronicc «« 
with steel wool and with this appliance, the highest vacuum tube mi 
reduced in a few moments. 

Wc would lay special stress on the fact that to-day all operators of m«. 
consider that the low vacuum lube is of greatest value in Radio-Therapy. 

The Gundelach. 

The Gundelach here shows ii 
especially designed for static ma¬ 
chines and small inductive coils 
* It is an excellent tube and is to¬ 
day one of the most popular oa 
the market. We shall be pleased 

Tmk Cund&lach. lo h car from you. 



The Wehnelt. 


As it* name im¬ 
plies is for use on 
cotls operated by 
electrolytic inter¬ 
rupters. It will stand 
the heaviest dis¬ 
charge without 
breakdown. Com- 
with us 



T,m WaMNBbT. 


American 

H mM 17 taadolpb Street, 


X-Ray .■»., A I 


CHICAGO 


ll* 




iaw lW 

■iS ; - 

The 

15 vV est 


X-RAY < 

UBLfiinjof our 1*2- 
| hot designed scric 
j Irate Liquid In 
iCcsaectiag Cor 
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in ANEMIA 


OOVININE overcomes An.rmia logically 
U f*dic*l!y. for several substantial reason* 



ratiotuiiy nml 


Because itjuppli^ the starving organism with tlm 
fCquiMtc* for immediate rejKiration. lUe 

t. 4 Bm«c it needs no preparation or transformation at 
the bends of the vital machinery before it can I* 
and converted into living force. lcu 

3 . Because Anamta results from a form of malnutrition 
caused by the absolute mertia of the digestive function. 
BOVININE comes to the rescue by supplying a vitalized and perfectly 
compounded pabulum Unit calls for no chcmico-vital effort whatever 
Applv the crucial test—clinical use—at our expense, and convince 
yourself that our claims are neither extravagant nor exaggerated, but 
ore strictly based on science. 

Company 

Street, NEW YORK 



A COMPLETE 


X-RAY OUTFIT FOR $175.00, 


Consisting of our 12-inch Lytic Coil, mounted as shown in illustration, having the 
latest designed scries and parallel spark points, one Tube, Floor Tube Stand, 
Rheostat Liquid Interrupter, Fluoroscope with Barium Platino Cyanide Screen 
and Connecting Cords. All ready for use as soon as set up. 

Write for 

CAT ALOCUT 

AND 

PAMPHLETS 

on our 

COMPLETE 
Line of 

X-RAY COILS 
end 

apparatus 

8 T. 



Fo °TE, PIERSON & CO. 


82-84 FULTON 
NEW YORK CITY 
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ADVERTISEMENTS 


- v a * ■ 

CRAMER'i! 
X-RAY PLATE. 1 

•\r*-' used exclusively by the best 

VKa > " orkers - '>«”■« 'specially prepared «W I,, 

SI-ECIAl. PRICES QUorrn 
PHYSICIANS ON THESE PLAtIs 

The most complete X-Ray manual ever n,. hi- v 
many address upon application prov^J**^ 

G. CRAMER DRY PLATE rn 

ST. LOUIS. MO t ' tUt 


New York 
9J University Place 


OFFICES IN 
Chicago 
39 State Si. 


S *o r ^ntiK, 

*•9 Mtwk„ S, 


j, -rOlttlO 

... .... . . 

\vith oir Water Cool Tube 

YOU CAN DO (JOOD WORK WITH SHORT EXPOSURES 

J* .* jt 


Water in 
direct 

contact with 
Platinum 
Anode. 

A A * 



j* J * 

All lute* 
teitaJ 
Mfuralti): 
now thlpf* 1 
unlcns pert***' 

> * * 


AM omf lutet can he repaired at a moderate coat. ‘'® nJ 

INDUCTION CPU S, FL UO ROSCOPIC CH °° — 
AND VACUUM niBI!» Q P ALL *IN»A 

Mario Vacuum Co., i» '• Urd Sl - NtW 


!» 




* 


tf£ 0 E* L 


ns tnuu 

li Sat Be Decei 
to tut ite Bunc 
BOS THE 0R0 
SIO 

fis 
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The COLUMBIA 

Ki t i 

and BAR.LOCK 

<r»ll K^b^, 

™ E oricihal visible 
typewriter 

Best (or all Purposes. 

In their construction is embraced every desirable feature called for i 
the nwke-up of a perfect typewriter. Both standard styles—the Shift 
Key and the Full Key-Board. For particulars regarding these, the 
acknowledged best of all typewriters, write to or call on 

‘ THE COLUMBIA TYPEWRITER MTG CO., 

!I» La.Sft.llc Street. CHICAGO 

WE DEAL IN SUPPLIES FOR ALL MAKES OF TYPEWRITERS 

IIII I I I !» ♦ » ♦ ♦ + ♦♦ M ♦ ♦ M It M I I I I It t t I M l t t t I I I I | | M t 1 | | | >! 


PM K’Q MEDICAL REGISTER 

ULI\ O ano DIRECTORY 


WAS ESTABLISHED IN 1886. 


Do .Hoi Be Deceivrd By Imitators. 

IMI the 


CO. 




10 H. L. POLK 

B ON THR OUURK BEFORR YOU 
SION IT. 


*•<•8 W lath* oeJ/ 

9»U- 


iplHe Medical Directory 


■MMVlithnnnlT M~ 1 krI I*/' tnrj haring 
f ***■*••*! Ur., ir, 'U- I niMH.I- 


_.— >entrUl t»—t of time with 

<tf It Umrouiblf cover* 


L POLK I C0. f Publishers, 

, ~»OtT MICHIGAN 


VIRGINIA' 
HOT SPRINGS 

Looted on Chciapcake and Ohto Railway 
at an elevation ol It,***) feet. In the Alleg¬ 
hany mountain*, otter* a charming Nan 
for iilr.i»uie Mekei». togethri with the 
natutal condition* ao aecM»aty (or in# 
comlort ot Invalid*. Hot dwcuptlva 
pamphlet*. addiev* 

I. 1 ». SI’IXIXO 

Norttvwcalcrn P*»**i»A*r 

338 8. CLARK 8T., CHICACO 


■r Not at nr sow. 
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I he Chicago Co|| 
X-Ray- and Electro.x h 

A POM (Jr.du.te Ilcpartniem ^ 


I Jus !•* a pust graduate college in which 
possible amount of scientific and practical t, Phy, ' c ‘**i 
Everything is up-to-date. Instruction „ 

The president is widely known as a pion^, • ■«*?* * — , 

treatment. I he faculty consists of leading ' ° I:ifcu ° TjJ* 41 ^ 

•'.g scvc,al scho °I s oi medicine. Graduate of •* > 
scientific and clinical courses — ,hcZ , :! u ->^ 
therapeutics. Special clectro-thcrapeutir ^ R 0| IW*"* 
the Faculty on their branches. *ucha. C M?^^b, Wl 
Gemto Unnary. Nose and Throat, etc. Short #d Nrr - 

r Caurs c»arc*h 0 

FACULTY. 


ELMORES. PETTYJOHN. M. D., Dean. 
Electro- Therapeutical Practice and Men¬ 
tal and Nervous Diseases. 

, BYRON ROBINSON. M. D., Gynecoloey 
W. K. HARRISON. A. B., M. D.. DiasSs 
E M. READING. A. M.,M. D., Diseases of 
the Heart and Lungs. 

PRESTON PRATT, M. D., President. 
A-Ray and Electro-Therapeutics and 
Medical Jurisprudence. 

WILLIAM E. HOLLAND, M. D.. Gyne- 


J.C. DEL PRAT. M D.. Surgery. - 
GEORGE F HAWLEY, M. D.. Diseases 
of the Ear, Nose and Throat. r . r . unv .i ,» 

L. D. ROGERS, A. M..M. D., Surgical Path- Surgery. 

Rectal Sutgery. H. P. FITZPATRICK. M.D. 

FREDERICK A. LEl’SMAN, M. D.. Gen- 
ito-Urinary Diseases. 

jgl 

For further information, and for advice regarding trtatnw*>- 

The Chicago College of 
X-Ray- and Electro-Therapeu^ 5 


)-■ Raymond, m u r 

T. proctorimllarI. 

Secretary. Electru-hs,, ^ 11 

RUFUS 1 BARTL£TMl D 
Habits. 

HUGO WIGHTMAN, M.D, t 

ology. Histology, PaihsJop.I 
and Chemistry. 

R. L. SNOW. M. D..Anitra. 

F. F. BROWN, M. 1), tUliH 


Ha SONIC TEMPLE, 

l ong Distance Pboae. Cealr«l l Q, ° 


* «“< machine is 

Phikip V" he, 'y x 

h«cr dtd 6 >-» 

1 ""’•P' cat, 


N. 
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$ 99 . 


xv 


OO " f " ,C€ ° 1 tU “ ,n * chirir Th* r.r, mw, dot tori putti that • 

/ / " * tK “» ball I far mw> each price SluUcd Ubor 

' ».t JeV ' 1 "" ° U *' T,U * 1 * mmjt *Nhet auimilr 

«'« hi hi|li m u pfeeem 
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I IK NELSON MACHINE is built on honor and will last a lifetime. Tt is built 
F* especially for heavy x-ray work, giving the thick, fat and rapid spark 
Nflwred for trunk illumination. 

^^HMffecom mended by those who saw it at the Roentgen Society meeting 
• Chicago, December io-lt, 1902. 
j **** for new eolortype catalogue. 

N. O. NELSON 6 . CO. 

\ *-»»»<lolph Street CHICAGO 
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•i n ’ 4F 


D*. Hcmsy E Waite. I'res. Waite & Bartlett M(f. Co. W ***u«>ww. D C.. |m«TJi,u« 

Dia* Docto* -Alter three months ol capable, unprejudiced. exhaustive labor tad rmwlLtu 
th-rt.ee at the Barnet Ho'plUl, I’ S, Soldiers' Home. Wash.nslon, D C . hut gi.ta u M :rlsr is Hi 
Watte ft Bartlett Ml*. Co. Static Electrical Machine and X-Ray Outfit which liu beta ca mil then It as- 
petit,on with the Van Houten & Ten BroccK’e (OUs. Clapp & Co.) apparatus. 

Crucial test*, which are absolutely Impartial, were mad* daring the period the machlat* art* m Ka1 
because it was tbe purpose ol those In charge ol the matter to buy the best apparatus obtainable 

Sinv.Itane'-''»siy w:th that trial, another investigation «ra> tn progrtsa at the Chlldrta'i Hnyital a db 
- ty a r are the same makes ol apparata* were In lull operation, and this Institution also weeisdd ait the 
Watte ft Bartlett Ml* Co. equipment waa the best, and we likewiie recelred their order lor the cmrybw writ 
These >rderi are the outcome ol painstaking Investigation, and the tkwry oi thr Wallet I****** 

C« la both case* t* one to be proud ol. lor their apparatus i* thus natoped as the best on* latte 
tee therapeutic- purpose* asd X-Ray work ((ul tan 

A sot t wr (act to prove (he eacellem* ol Ibe W atte & Bartlett Mig Cs • •W“ |(0rti 
*ie»»ft *1 thetrStatic Machlnea sold recently In Wsshtngtnn. lhepsrcha.es 

The 17. S. House ol 
rtf F A.Oardoet (twosett*** 


• ■ ate 

r.i bane 

Matbwrtt 
Hawehsrst 
Tbe CkMrrs'i Hsepltal 


Or F A- „ 

Or. C. H Herna. 

Or H Kry teri | y.s,Sddr" 
The Homes H*SP***» ^ ^ (iHJllS- 

*h' 


n n. 


TVe •• « ropy ol 
tpeskt lor uwlft 


teller rccfitrcrf 
Yr«urs truly. 


by us from our ****" 


WAITE & BARTLETT 

917 Csss T»«nry-Thlr«l •»'••* 

..... r»« r.T.M.-' 


, t Wa»l"ff: t *' 


GO. 


manufacturing^ roB< 


u 


OSCJtf. 
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VIOKINO (APS 


UlltAOO Oil ICCf 4»l MAWQUIiTTB UUIUNNO 


The Eureka Nebulizer 


ADVER TISEMENTS. 

a ‘ >**«»»■ 


XVII 


••THU I.ATliST UP-TO-DATE." 

The most practical and successful 
-Nrnui wm” m use in the treatment iw 

^•SnSKSSi d3S. 

THOUSANDS IN USE. t 

They Olve Universal Satisfaction. 

The Eiirkka ia the moat perfect Nebulizer 1 
in construction and finish. it e**» to r 

ipulate. and Physician ia not annoyed b? ds I 
getting out of order. No back preasure.one '. 
Ivittle to the other. Satialaction guaranteed or 
money refunded. Write for descriptive Cir¬ 
culars allowing twenty different styles. 

(Sold by dealers in Physicians Supplies.) 
Address, 

The Eureka Nebulizer Co. f 

Cor. Franklin and Michigan Streets ; 

CHICAGO. ' f 


... . -.. . ..... . ... 
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tl P 1. f _ 




PRATT'S 

ImP :r* d horoscopes 


wil * f,, l a long felt 



want. 


«>*cs and setting up r/ lhe 

The hood is of L a ta rtT" Cti :: tiV 
\ out the reflected rays, which ^Ihtt 

A shutter closes the upper portTon wh 1 ’^ ^ ^ shadows - 
compartment free from dust; and when „| ac d '* U *\ kcepin « 0* 

“ a •«*«. preventing the fn^er dtomSioT *, T* P ' M ' " *«* 
x-rays which are thrown off from the tube. ° ^ SCrCe " by the 

1 he screen is mounted on a metal framn i 

ma >' J« substituted for the old one n^momeXoS.'’ 

Th„ Flnoroscope will last several limes longer than any other on the mark,,. 

Pratt’s Standard 
•0 Protection X-Ray Screen 

The x-ray operator who has suffered from 
the effects of continued exposures will appre¬ 
ciate the value of an appliance as here illus¬ 
trated. It will afford him perfect protection. 
Many who have suffered from the effects of 
constant exposures arc now using the apparatus 
and indorse it. The screen is made of sheet 
steel, can be folded into small space when not 
* n use. A scries of attachments enables treat- 
ED merit of various parts to be given with safety. 
Screens made in different sixes and shapes cm- 
^ bodying the same principle for reasonable 

Writ. |*r farther information, price Will save operator a damage suit. 

AMERICAN X-RAY CO., ”-”ch.cag p o. s .U 
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X=Ray Batteries 


HT _ 


A SPECIALTY ^ ^ 


m i itttnr. •»« . 




LIGHTEST WEIGHT 
GREATEST EFFICIENCY 
BEST WORKMANSHIP 
GREATEST DURABILITY 


i 


. .. » * ***** »»++++♦ ... 

SF.ND FOR CATALOGUE 

northwestern storage 

battery CO. 

■L Wi-467 West 22nd St., CHICAGO. 
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XX 


advkriiskmen is. 



The McIntosh Static Machine Has Many Points of Merit. 


I 


T represents years of carelul study and embodies all the 
latest improvements over the difficulties of former years. 
We are now presenting an apparatus which is unique in 
the simplicity of its construction, insuring ease in opera¬ 
tion and the minimum cost of maintenance. Our cxpe- 
nrucr has taught u.s that the material we use and the plan of 
r ' T, ' , r ; >' lion -> vc follow is best adapted to produce the results 
d<orrrl Iff are manufacturers for tin l'r of ns inn and our name is 
a (iuarantee «/ Quality. 

The McIntosh Battery & Optical Co., 

J*-4I W. fr^Uoiph S»., CHICAGO, ILUNOIS 


♦ 
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CATALOGUE - 

DES 

INSTRUMENTS DE PRECISION 

DE 

E. DUCRETET & L. LEJEUNEeu 

FOURXISSEURS DES StlXISTtltBS 

do l'lnstrnctlon Publiquo, da la Gaerre, do la Marino, etc. 


RECOMPENSES AUX EXPOSITIONS 


PARIS, Exp. Unlrer*. A/M. d’Or . 
SYDNEY. Grand Prix epteUtl . . 
BRUXELLES. Dipidme d'honntur. iSs. 
MELBOURNE, Xlcd. d'Or, i- Ordrr ,&i 
PARIS. Electricity, J led. d'Or . . 18S1 
Sociktk oTixcot sagxu-, Med. d'Or |H(»> 


AMSTERDAM. Dipt. d'llonneur . tWI 
ANVERS, Dipl- d'llttnnrar. . . . itW 
MELBOURNE, Dipt. Write Ord. 18KS 
PARIS. Universe!!*, 6S1IS rill. . itfg 
MO SCOT, Hort Coneoare .... iDgi 
CHICAGO — . . . . iSul 


Oman* d'Acaokmik. — Omasa dk la Oh iosm or Rm notr. 
CHEVALIER DE LA LtGiOX BTHOXXEVR 


PREMIERE et DEUXIEME PARTIE 

PHYSIQUE GENERALE 


RUE CLAUDE BERNARD, 75 - PARIS 


1893 


134 bis. 

EXPERIENCE DE »*. E. THODSOS Ji TESU 

SUR LIS COURIMTS I MUTE TERS10R ET I 6MR0E FRCOUERCE 

APPAREILS CLASSIQUES 

coDimtr* raa 


134 ter. 

peuvent £tr© allumfes. le courant traversant le corps hunain. Tenant 
on des poles du transformaleur Tr*. IM tin. d’une main, et de I'anlre le 
lube droit de Tesla, on peut allumer un bee de ga* sana ressentir 
aucune commotion. 


lievis N* I. — Grand npparcll, fig. 36® tit. 


E. DUCRETET k L. LEJEUNE 

Hao Claud ©-Bernard, 75, PARIS 


.V. B. CUD feuille additionnelle doit ilre annexe au catalogue. S’ par tie, 
SlectriciU. list, page IS*. _ 



2795. Altornatour Al, de 160 volts ct 7 amperes. Seul. 025 

{It faut, pour t"actionner, un moltur de deux cheoaai et une 

batterie d'accumuiateure Ace. [X— SiSA, StiSj de SO volte 
et t amptree). 

2796. Transform a tour Tr. 4 III fin avec inducleur mobile 4 

gros HI. 250 

2798. Tranaformateur Tr’, avec cuve k huile et accessoires, 

suivant la figure 367, mo it phis grands . 125 

*799. Excitatour E. *0 

2800. — 4 ctincelles e. *«• plaranl dans un champ 

magn4tique intense (N* 2801). 40 

2801. Electro-aimant de Faraday FA, EE', Fig. 304 . *85 

2797. Battorie do 4 bouteiUea de Leyde; condensateur CO, 

quo I'on peut prendre une 4 une... *0 

27*5. Tube de Teala droit. 6 

2747. — — divers. 27 

[II faut 6 accumulateure Ace ' pour aetionner Nlectro-aimant SS01 J. 


Do via V 2. — Module moyen, fig. 366 et 367, sans le socle de la 
lig. 366. 

2685 et 2686. Bobine de Ruhmkorff, de 20 ou de 30cenlimetres de 


longueur d'6tincelle. COO ou 1000 • 

2798. Tranaformateur Tr’ avec cuvc i huile (fig. 366 Mi) et 

accessoires fig. 367, mats plus grands . 125 • 

•2799. Bxcitateur K. 40 » 

2800. - e.k etincellcs. 40 . 

2797. Batterie de 4 bocaux CO, que Ton peut prendre un 

4 un. 40 i* 

2745. Tube de Teala, droit. 6 » 

2747. — — divers. 27 » 


| Lee erpiriencee aver ccltc edrie S’ i son/ encore tree brit- 
/antes, mate moine quaver In edrie X• I, avec alUmaleur. 
Ia edrie N* t nr eomprend pae I'iDcIro-aimanl Slot; it 
n’e.*t pae emp/ogd dans ct carl. 


Bovin N« 3. - Petit model© olnnalquc. Fig. 366 el 367. 


2792 el 2684. Bobine de Ruhmkorff, de 43 millimetres de 

longueur dVtincelle.. ... 225 « 

2791. Tranaformateur T. avec cuve a huile et eicitaleurs 
nhinis sur un socle, fig. 366. Accessoires de la figure 

367. Ensemble. 180 • 

2745. Tube de Tesla, droit. 5 ■ 

(Avec ee petit appareil de eoure, loulee lee erpdnencee dr la 
notice peuvent dirt rdaliedee). 


N. B. — Les sines I. 2, 3, sont completes suivant les details ci-dessus. 
Consuller la notice sur ces experiences. 

Les N»* d ordre soot crux du catalogue illuslrt- (3» partie). 


ItMfS (Mamt cM-cirr). Imprinacrie Oaloat. 
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AlTAlUTt H. 


In Teolaw flppamMiH for the production of cuirtiitm of high 
froqticncy, and in the linmlv little fippUntlus called l>y DiLcrrctet, 
it* in filter, The Di ini native Tts.sln Apparatus," 1 only a ejh Leyden 
Jar is list'd. Tim charge uKcilhiti-s uirmigh ;i Spark gap, I lie lux* 
tiLroiiL'h ii rtjdcuoul of coarse wins in series with H, immersed in 
a bftth of petroleum. The oscillatory currents wt up in Mies 
*oh imid induce similar currents in n secondary solenoid, of much 
L b timer wire am \ of ten. times the number of turns, also immersed 
lti the oil hntli either around or williiti the primary soleumd t 
currents of far higher pohulla! though cnJ 41l^ ha mu frequency, 
11m only objection to tbi* form of np^his, which 1 have drawn 



Fig. l + 


in diagram on the block-board !,fig. If is the possibility of shock 
either by touching nny pari of the primary circuit or by a 
breakdown in the initiation between the two solenoids from 
ciirbon[nation of the petroleum., the amount qJ the shock being 
directly proportional lo the potential obtaining at the time :lL the 
adjustable spark gap. 
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9889. 


9890. 


9S89 

Count Tesla’s Apparatus. The above illustration represents a simple and efficient arrange¬ 
ment for exhibiting the very important experiments of Tesla and others on the effects 
produced by high tension currents. These include physiological and luminous effects. 
Among the first is the complete absence of danger in handling such currents, and in 
passing them through the body ; among the second, illumination of vacuum bulbs, 
phosphorescent tubes, and incandescent lamps. These currents create such an intense 
field that their influence produces luminous effects in certain bodies not in contact with 
any part of the apparatus. Whether viewed in their relation to further practical develop¬ 
ment in the modem theories of electricity and light, or to physiology, the phenomena in 
question are of immediate and immense interest and importance. The apparatus is 
made in our own workshops, and every care is taken to insure efficient and effective 
insulation of the essential parts ... ... ... ... Price as figured 

Price of transformer coil alone 


o 

o 


9891 9892 9893 

9891. Apparatus for experimenting with currents of high frequency and tension (Tesla’s), consisting 


of stand with two copper spirals, separated by a glass cylinder, the outside spiral carrying 
an incandescent lamp... 


9892. Brass Plates used as conductors for producing a high tension field, prepared for use with 
Tesla apparatus, Fig. 9889 


9893. Bow of thick copper wire mounted on wood stand with electric lamp, 8 volt, held horizontally, 
for experimenting to show impedance phenomena 
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I Scientific Instrument Manufacturers, &c 


ACCESSORIES FOR TESLA’S APPARATUS 


9894 9895 9 « 9 o 

For Showing Brush Discharges. 

9894. Two Wire Rings of different sizes (luminous cone) 

9895. Two Vertical Rods (luminous cylinder) 

For Showing Discharge in Vacuum Tubes. 

9896. Two Round Wire Gauze Plates, fitted on upright, sliding on insulated stand 

9897. Tesla’s Bulb Tube, without electrode ... ... ••• 2 5 cm 

9898. Tesla Lamp, with long filament and external electrode ... 


9899. Magneto-Electric Machine, size 10 by 5 by 4J in., single wheel, very powerful, in polished 

pine box ... • 

9900. Magneto-Electric Machine, size 10J by 4? by 5 in., with dial. Cog wheel machine in mahogany 

box fitted with dial to measure strength of current 

9901. Medical Shocking Coils, on base with divided scale with primary and secondary currents 
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CHAPTER XVI. 



THE next evening, when the Magus joined them 
in the salon, Albert and Miss Ethel were in earnest 
discussion. The Magus entered into the spirit of 
their conversation, and Albert soon turned to hin> 
in solicitous inquiry. 

“The transcendental importance of the thcoiy o 
Cosmogony which last evening you so clearly eluci¬ 
dated to us,” said he, “ offers food for long and prof¬ 
itable meditation. The logical sequence of the great 
cosmic manifestations, the laws of their genesis and 
development, the inevitable nature of then effects, 
should "ive an entirely new trend to the efforts o 
modern science. And, dear Master, if it is not over¬ 
taxing your kindness, I should like to ask youi 
opinion upon a phase of cosmogenic science, which, 
though it is yet obscure, you have already touched 

upon.” . „ - A 

“ I shall be glad to answer your question, saio 

the Magus kindly. 

“ Recent discoveries in advanced chemistry sug 
gest the question,” said the priest. “ Investigators 
discover a metal or the base of a metal foimerly 
unknown to science; usually these discoveries aic 

251 
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made by chance: Now is there not some 
line of experimentation, in following which thcT^ 
governing the constitution of metals could be dT 
closed ? Then we could abandon the blind groping 
by which chemistry so often feels its way. * WeT 
ready know that there must be, in nature, many 
undetermined metals, indeed many whose tracts 
science has not yet even perceived. May I ask your 
opinion, dear Master?” 

“Your question concerns a field of cosmogenic 
science upon which I had not intended to touch, as 
it is a considerable digression from our main subject 
—man’s role in the evolution of the Universe. But 
the demand indicates that the study will soon follow; 
so I will endeavor to explain succinctly this branch 
of science. 

“ Analytical Chemistry, the science to which you 
refer, has made remarkable progress. Like the child 
who takes a rattle to pieces in order to find out what 
causes the noise, chemistry destroys nature that it 
may find what is hidden within, and learn the cause 
of the phenomena that surrounds us, and upon many 
of which our very lease of life depends. 

Of late years especially, analytical chemistry 
ias pcnetiated far into the interior of created things. 
L has disintegrated, decomposed, dissolved, sepa- 
> \ n faking the results obtained by this labor, 

again disintegrated, decomposed, dissolved, 
so the destructive process goes on, 

tuinecl l ^ 8 'u f>n( - <Mnin ^* ! * self vv, fh the last results ob- 
* Hut li soon caches the point where it can 
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, W7 e no further: the unknown faces it, an insur- 
Countable barrier—it is powerless to proceed. But 
science never confesses itself beaten ; it makes this 
statement: “ My final resultant, the last substance 
obtained by my analysis, is an elemental, final, 
simple substance—there is nothing beyond it in 
this category. 

“ A little later, perhaps, another analytical chemist, 
whose furnace can create a higher temperature, who 
uses more powerful acids, a more energetic combina¬ 
tion of reactives, attacks the substance pronounced 
an element by his predecessor or contemporary, de¬ 
stroys certain parts of it, preserves others, and shows, 
in his turn, that the so-called element is formed of 
many hitherto unrecognized components. 

“The chemist, by his processes of demolition, 
gradually approaches primitive matter, that is to say, 
the point where all matter is metallic, emergingfrom 
the last phase of involution, from Chaos! At this 
point Matter, at its lowest ebb of potential, gives 
forth radiations that cause death, for in Matter, at 
its initial stage of evolution, the forces whici give 

life arc not yet active. # wf-mrfion. 

“ Analytical Chemistry is^° recent ly in 
A celebrated physician «n *a ^ dJsinfectants of 
speaking of the power i “ j use d upon suffer- 

mctallic bases discovered daily ■» , He spoke 

ing humanity:-' Chenustry » ^ 

more truly than he destructive agents become, 

“ - n«e more pow« fu ^ wfll Analytical Chcm- 
the more bases of new 
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istry discover. These metals will often be pract - 
cally of its own creation, they will never have existed 
individually, although their bands maybe incontest 
ably produced in the spectroscope. The Ions of 
Substance, whose agglomerations, forming infinite 
variety, finally constitute solid matter, are forced by 
the implacable artificial power created by science to 
enter new and heterogeneous combinations. Anal- 
ytical chemistry, by its own means, creates a new 
composite, the chemist discovers it, and the base of 
a new metal is proclaimed ! 

“In destroying the magnetic electrified cohesion 
which constitutes the essence of life, Analytical 
Chemistry destroys life itself. Every time that 
matter is disintegrated by chemical means, a certain 
amount of electricity is set free, or, in other words 

so much vital force is released and returned to 
nature. 

“ Chemistry destroys active vital force, leaving in 
the substance it attacks only incipient life, for the 
actual principle of life, etherealized magnetism, like 
the cosmic Ions themselves, cannot be destroyed. 
Analytical Chemistry, at the end of its powers, leaves 
in a substance only the qualities of death. The last 
products of its analysis, emitting radiations of extra¬ 
ordinary penetrative power, drives the vital force out 
of ^ IC m ost intimate tissues of an organism. These 
radiations can destroy even the electro-magnetism 
of the human body. They nullify electricity in any 
body that they encounter: they instantaneously de- 
rtioy the electric charges of Leyden jars, or of the 
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f u j accumulators. Radiations that can 
m0St , pC ?’; -itv the element of life, are certainly 

till electnen/. 

Messengers Death • 

•* \Ve should be just, however, to analytical cliern- 
it has its good and profitable side. It is the 
- nil of industrialism and commercialism: it is the 
use of an intense human activity, though, as the 
world now stands, it is not always conducive to high 
morality.” 

The priest and Ethel had followed the demon¬ 
strations of the Magus attentively. They realized 
the great importance of the subject-matter, and 
recalled immediately their knowledge of the de¬ 
structive radiations from Radium, and from the 
Roentgen rays, which are the resultant of the disin¬ 
tegration in Crookes’ vacuum tube of a simple elec- 

o 

trie current. 

The priest, thanking the Magus for the interesting 
digression, begged permission to ask another ques¬ 
tion. It was granted. 

“ Men of great scientific repute,” Albert began, 
have nowadays taken active inteiest in synticti 
chemistry: instead of destroying, they W1S . 
create. They have even attcmptcc tic 01^^ 

of life, the Vivifying of ! ^.^periment. 

according to the formula attempted to fer- 

Others, even more adv “' ir frericr marine organisms 
tilize the eggs of cc. ta matter . It seems 

by means of artifu n. succcc dcd in producing a 
true that these men • jch dcvc lops up to a ccr- 
living germ in the 
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tain degree, and then dies. Learned Master , 
do you think of these experiments?” ’ What 
“ Synthesis in science, my children ” 
Balthazar, “ is claiming the modern attendon"^ 
.stry has made itself the partner of physics ' a „ !T 

gether they have sought the basis of life ’ T t 

discovered that electricity played an important part 
in the composition of life-phenomena, and, as elec¬ 
tricity belongs to the domain of physics, the name 
of physico-chemistry was given to the new science 
springing from the discoveiy. Biology also joined 
forces with the twin sciences.” 

“ The P r i Ilc iple of life ? Ah—that is the great 
problem among men of learning, and yet, my chil¬ 
dren, the solution is simple,—those principles rest in 
the Absolute who is Life itself, and in the ultimate 
Ions which emanate from the zone of Pure Spirit. 
These Ions, passing through numberless differentia¬ 
tions, proportioning the force of their vibrations to 
the condition of the organisms which they generate, 
istribute life throughout the Universe; and, as 
c is inherent in them, they themselves constitute 
portion of the life they create—the faculty or power 
o self-preservation and of reproduction. In the 
lower forms of life, this faculty is limited to the 
affinity existing between molecules, because of the 
attractions or repulsions of their polar system. In a 
‘iglicr order, instinct joins this faculty, and pro- 
ic es sex, while organisms of a superior nature add 
>o inestimable faculty of intelligence, which should 
guit c their lives. However, it is true that some 
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inferior forms of life can be artificially created, and 
j hat they do, for a certain period, manifest definite 

vital activities. 

“ Let me cite to you a few experiments made with 
the electric current: they will aid you in the study 
of the part played by electricity in the organism. 

“ Here is a spark or electrical discharge reproduced 
on a photographic plate. The negative side, the 
upper part of the picture, shows feathery forms re¬ 
sembling the leaves of plants. The lower or positive 
side is composed of filiform traces resembling the 
roots of plants or tree. Between the leaves and the 
roots is a solid portion—the union of positive and 
negative. 

“ Here is another image of condensed or focalized 
electric energy, constituting an electric entity of the 
highest interest. In the great cosmic plan of crea¬ 
tion, the plumous forms draw the magnetic electric 
energy from the great universal reservoir of Forces, 
and condense this energy in one gigantic spiial at its 
point of highest potential. This central spiral un 
folds itself, differentiates its energy, and terminates 

in the formation of multiple Comets which gradually 

fill space and form worlds.” of your 

“Dear Master,” said Albeit f a return cur- 
inestimable instructions you nt in nature , and 

rent which was every w iei er ties at some 

you promised the" ‘°« x P easking t oo much of you 

future time. Would w ?” 

to beg for thirt exph.na tab . e ^ f(>r its discussion, 

“ Indeed, tJn t > *• 

17 
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answered the Magus. “ The current which is called 
by science, ‘ the return current,’ plays a most impor¬ 
tant part in the great Cosmic plan. Its existence is 
universal. The emission of any force, physical, in¬ 
tellectual, occult or spiritual creates a certain void 
in the emissary of that force : that void is filled, that 
force is reconstituted by a return current, which 
reacts slowly or instantaneously, according to the 
subtlety of the expended force. This return current 
is most clearly manifested in the science of elec¬ 
tricity, where no current can possibly be emitted 
unless the way is prepared for a return current which 
establishes a circuit. A striking example is transpor¬ 
tation by means of electricity. I he current is gen¬ 
erated in the dynamo, conducted through wires to 
the motor, which it set in action, moving the cais 
by converting a part of its energy into motion, then 
returning to its starting point to replenish itself. 
The return circuit is in this case partly made by 
the rails, and partly by wells of water placed at 
either extremity of the electric line, and by other 
means. 

“ One of the peculiarities of the return current is 
that it seeks for itself the easiest route, even if it 
is obliged to destroy the obstacles that oppose it. 
In large cities where the iron water pipes are under 
the electric roadbed, it frequently happens that the 
electrolytic action of the return current perforates 
the pipes. The return current endeavors to reach 
the water that the pipes contain, that it may by 
this means regain its dynamo. 
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ENERGY FOCALIZED, 
from experiment by 
Burton Kinraidc. 
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ut a well-established return current we 

ld'iieither telegraph, cable or telephone. 
c 0 “j n w j re less telegraphy, the use of X-rays, etc., sue- 
depends directly after the emission of power, 
C x)n an unobstructed return current. 

“The currents of emission of all the forces in the 
Universe have their first action in INVOLUTION which 
is the current emitted by the Absolute, from Himself * 
into Substance. The return currents take the most 
direct route, EVOLUTION, or liberation of the Abso¬ 
lute from Matter, in order to return to their point 
of original emission—that is—to the Absolute Him¬ 
self. 

“ The return current is manifested in the movement 
of stars, in the circulation of blood and sap in ani¬ 
mals and plants, in the tides, in the humidity which 
is taken up from the earth to be returned to it as 
rain. 

“ The action of the return current is shown most 
powerfully in the realm of the occult. 

“All thought projected into the astral is brought 
back to the brain that emitted it by the return cur¬ 
rent. If the thought sent forth is great and noble, 
the return current brings an influx of thoughts still 
more grand and noble. If aspirations, prayers or 
acts of adoration arc projected toward the sphere 
of Pure Spirit, the return current invariably brings 
back to the brain that emitted them, benedictions, 
lofty inspirations spiritual force and divine encourage¬ 
ment. Impersonal prayers of an elevated character 
fervently imploring guidance upon the Path, tend 
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rational manner, simple perhaps, but strictly phiio- 
soph i cal. 

“ We know already that the original constituents 
of the Universe and all that it contains, are the three 
series of ultimate Ions—the Spiritual Ions, the Ions 
of Force, and the Ions of Substance. In the rational 
and harmonious development of these Ions consists 
the evolution of man, the accomplishment of his 
supreme destiny and the liberation of the Abso¬ 
lute. 

“ In the inferior natural orders evolution proceeds 
harmoniously, because the cells constituting element¬ 
ary matter have not the arbitrary power of delibera¬ 
tion, they follow the impulse given by the immanence 
of the Absolute to the Ions of which they are 
formed. But man’s free individual will changes the 
field of action. Man is the master, he is able to give 
extraordinary impetus to one or the other of the 
three scries of Ions; and, if these ultimate Ions 
develop inharmoniously, the liberation of the Abso¬ 
lute is hindered. 

“ For instance, take a man who gives unusual pre¬ 
ponderance to the Ions of Substance;—he becomes 
a materialist. He lives for good eating, and volup¬ 
tuousness ; he directs his efforts towards acquiring 
riches, that he may satisfy his animal tastes and his 
selfish idleness. He does exercise the Ions of Force 
in developing a strong individual will, and perhaps, 
on Sundays, in a fine church, the Spiritual Ions are 
slightly vibrated. But that man fails to fulfil his 
destiny, the Absolute in him is not liberated. 
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“ Again—a man may give undue prcnoml, 
to the Ions of Force. c Ponderancc 

“For example the leaders of religious sects f, 
quently, in their anxiety to preserve their faith' anH 
their zeal to propagate it, devote all their enemies to 
exalting their special dogmas. In this way" they 
develop an indomitable will-power—they abuse the 
Ions of Force, developing them at the expense of 
the Spiritual Ions, which, though benefited by their 
prayers and aspirations, are fatally dominated by the 
Ions of Force. 

“ The preponderance of the Ions of Force is 
sometimes accompanied by an equal preponderance 
of the Ions of Substance, which occasions gross 
materiality. Religious leaders whose Ions are in- 
harmoniously developed do not fulfil their destiny— 
for the Absolute immanent in them is not liberated. 

“ I was personally acquainted at one time with a 
man who exemplifies my statement. In him the 
Ions of Force were abnormally developed, culmi¬ 
nating in a rigid and stern will which no power could 
bend. 

“He was a Magician—he called himself a Magus— 
of great power. He had pursued his occult studies 
in India, under the guidance of men who could 
rightly be called workers of miracles. 

“ I Ic was swarthy in complexion, his hair was long 
and black, his eyes, blue-black and very brilliant in 
short, a peculiarly impressive physiognomy. Duiing 
his long sojourn in 11 1 c Orient he had acquiicd an 
extensive knowledge of Cosmogony. lie admitted 
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t j ie voluntary descent of the Absolute into Matter 
• n f aVO r of humanity, and the evolution or liberation 
of the Absolute through Man. The principal dogma 
of his creed (and indeed many of his beliefs were 
grand and beautiful), was that God, in becoming the 
voluntary prisoner of matter, put Himself under the 
dominion of Man, who can command Him and to 
whose will God must submit. In a word, Man must 
force God to obey, must make Him execute the 
transformations of Matter in the miracles which the 
magician desired to produce. In order to obtain 
this result, one must constantly cultivate the positive 
side of character, so that the will may be trained to 
surmount all obstacles. ‘ Will can create what it 
desires,’ was his saying; and, indeed, this good 
magician, caused to appear in the midst of a blue 
summer’s sky, black clouds furrowed by lightnings, 
grumbling with thunder. Later, he commanded 
several rainbows to appear near the horizon, and 
they appeared. He claimed that he commanded 
God to assume these forms, and that God, being the 
prisoner of Matter, was obliged to obey. This was 
his religion—he did not doubt its supremacy. 

“ So powerful were the emanations of magnetism 
from this singular man, that after spending an hour 
or so with him, in the discussion of his theories, I 
invariably retired with an acute headache, due to 
the discordant vibrations coming from his iron will 
and penetrating to the most secret convolutions of 
rny brain.” 

“ Iff; was a sad example of abnormally developed 
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Ions of Force, and subsequently degraded S 
Ions. He certainly failed of fulfilling hi s d^sti ^ 1 
and he was, perhaps, a little sacrilegious. S my * 
“ The normal development of Spiritual Ions is the 
supreme destiny of man. The Ions of Force in him 
are intended to aid and abet the Spiritual Ions to 
form a will strong enough to keep man resolutely 
upon the Path that leads to God, to deliver him 
from temptation, to speak an emphatic ‘ No,’ to 
the suggestions of his lower nature, and to hold the 


Ions of Substance in their proper place. 

“ The Ions of Force and the Ions of Substance 
have an important function in the evolution of the 
Spiritual Ions in Man. The unified action of Ions 
of Force and of Substance in their innumerable 
combinations and transformations, produces the in¬ 
telligence which lies at the root of all science, in 
industrial and commercial progress, in all the ar¬ 
rangements and machinery that constitute advanced 
civilization, easy, comfortable life, free from the 
anxieties that hamper spirituality. 

“ Ions of Substance and of Force normally de¬ 
veloped,—that is, matter directed by Intellect,—are 
the most solid basis on which to rest the evolution 
of Spiritual Ions. These latter, coming from the 
sphere of Pure Spirit as a first series, are the most 
jjowerful of the three, and, in their return to the 
Absolute, they incessantly urge the other Ions to 
accompany them upon their divine pilgrimage. And 
so—all things are spiritualized.” 

“The Spiritual Ions, as wc have already noted, 


(C) Jeff Behary 2019 












I 


Balthazar the Magus. 


265 


tual 

iny, 

tlie 

lirn 

to 

% 

ini 

to 

he 

ce 

le 

is 

le 

i- 

n 

r- 

d 

e 


are the first principles of all ‘ souls,’ consequently of 
t | ie human soul. To cultivate these Ions, to evolve 
the soul, to seek always and progressively the Spirit 
0 f the Absolute, that is the destiny of man—that is 
the liberation of the Absolute from matter. In the 
well-balanced man, the Ions of Force and of Sub- 
stance fulfil harmoniously their destined part: they 
are the devoted servants of the Spiritual Ions, giving 
them all possible assistance, that divine souls may be 
formed, that the Absolute may be liberated, that 
man may be spiritualized and the return of the Ab¬ 
solute hastened—for, when the Absolute is liberated 
He will take with Him to the Eternal Regions the 
souls of the men to whom He owes His liberation. 

“A few words of caution to the novice—before 
we part. The Spiritual Ions, too, may be abnor¬ 
mally developed, and their evolution consequently 
retarded. 

“If over-developed Ions of Substance produce 
gross materialists, if over-developed Ions of Force 
produce workers of uncanny miracles, over-de¬ 
veloped Spiritual Ions may produce spiritual 

insanity. 

“ There are, in India, unfortunate beings, who, act¬ 
ing under a religious impulse which amount- 
fanaticism, place themselves upon astiaijit 
There they stand, for months at a tnne.j*“ |Ve 
fearful torture which they imagine is c 

spirituality through the, ^"common sense is 

will. This is spiritual insanity. ot J,er 

as indispensable in religion as it 
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activities of life. The evolution of the S * • 
Ions is carried on in an atmosphere of calm ,)lrUllal 
tion, and, above all, prayer. Prayer is suprem'd* 
powerful ! Pray , pray always, and stillp ray< si^Vj 
be the motto of him who desires to keep resolurV 
upon the Path of God. e ^ 


“ Go °d thoughts, good actions, good will, tol¬ 
erance, all the attributes of man’s higher nature, aid 
in the development of the Spiritual Ions and in the 
evolution of the soul. 


“ In accomplishing the liberation of the Absolute, 
we bring about our own liberation. The soul in the 
higher degree of evolution is formed of Spiritual 
Ions of primitive purity, direct emanations of the 
sphere of Pure Spirit—in such souls the Absolute 
Himself dwells ! ” 

The countenance of the Magus was radiant, his 
whole person seemed luminous,—so transfigured 
had he become in the deliverance of weighty 
doctrine. After these last words, he paused, the 
novices were silent and motionless under the spell 
of fixed attention. 


Gradually the Magus regained his habitual calm; 
he gazed upon the novices with an ineffable smile. 

“ Master, master,” cried Albert, no longer able to 
control his enthusiasm, “ it seems as if a prophet of 
the Lord had revealed to us the sacred truths, had 
described our destiny and our duties. You have 
shown us the Religion of God—the Absolute in all 
His grandeur. It is complete, and it forms a 
universal gospel.” 
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Continuing as if speaking to himself: “ But then 
there is no more need for priests! What part is 
there left for a priest to play ? ” 

“The priest’s place in the plan of humanity,” an¬ 
swered Balthazar, “ becomes more necessary, serious, 
and responsible than ever before. The evolution of 
the soul must begin with the priest, the minister, the 
rabbi,—the religious director. He must occupy, as 
it were, the chair of religious philosophy ; and, just 
as the professor of mental and moral philosophy 
must keep himself in touch with the progress made 
by the world in the branch that he teaches, so the 
religious director must be conversant with, at least, 
the broad lines of scientific and philosophic progress. 
The priest should be the most erudite member of 
the community in which he dwells, then he may 
speak authoritatively to young graduates from the 
universities, whose minds are nearly always involved 
in religious and philosophic doubts and questionings. 
He must be able to interest them in the right teach¬ 
ings, and to show them their destiny. Like Brah¬ 
manism, which has teachings and consolations for 
every grade of intellect and faith, the priest, minister, 
or professor of divinity, must be able to give to 
each soul according to its need. Be it ignorant or 
learned, the soul must be supplied from the vast 
fund of cosmogonic philosophy which the piie^t must 


sess. . . . 

In personal character, a priest, being the supe- 
- of his Hock in learning, should also lead there 
-haritv and tolerance, especially towards other 



(C) Jeff Behary 2019 







268 


Balthazar the Magus. 

ligions. Each religion has its points of truth, and 
modern conditions show that, in some future day 
however distant, all religions may be made one. 

“The churches of to-day will still be used. No 
man, however advanced on the path of evolution 
can afford to shut himself off from religious associa¬ 
tion with other men. He needs to frequent churches 
or temples, to assist at religious exercises, to pray 
under a consecrated roof. The sacred music, the 
solemn organ-notes, the impressive ceremonials, all 
reach the heart and set it in vibration, bringing it 
warmth and joy; profound emotion is created, and 
without a deep feeling, religion is of little value. 

“ This, Father Albert, is the career that awaits you. 
There was one thing lacking to your pure and sin¬ 
cere heart in order that you might rightly assume 
the role of teacher and director of souls, the guide 
upon the journey to salvation, in order that you 
might fully understand your mission and its respon¬ 
sibilities. Your European journey gave you the 
experience you needed. You saw in your travels 
priests and congregations, existing aimlessly, with¬ 
out profound conviction, religious only in name, 
using the mantle of religion to cloak their material 
and political designs. You saw priests and people 
amusing themselves, playing at religion i t) joucr an 
bon Dicu ! '—a mockery of the Eternal. In all 
justice, you must admit, that numberless members of 
clergy or congregation simply obeyed orders with¬ 
out realizing the futility, sometimes even the blas¬ 
phemy, of their actions. 
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j “You witnessed the results of this irreligious 

religion—the heinous opposition it makes to a gov¬ 
ernment elected by the people. The ban of the 
3 •) Eternal is upon it, and its false apostles. The ‘ Fiat ’ 

of the Absolute has been plainly written before 
men’s eyes, in imperishable script, ‘ Progress, or 
5 die’—it is the Law ! ” 

“ France, unconsciously, has become the agent of 
* the Eternal! She is the first to inaugurate a regime 

l that will purify religion. She has, unwittingly, 

shown herself to be the humble servant of God, and, 

[ in accumulating the energy necessary to complete 

the work of purification, she has also accumulated 
forces which will reinstate her, in the near future, to 

» 

her former position of prominence. She will show 
the civilized world, as in the past, her superiority in 
learning and in sympathy for oppressed nations. 

“ God will aid her to this end, giving her first in¬ 
ternal harmony and prosperity. P ranee is great and 
, generous, and many of her priests will extend sym¬ 

pathy and help to the noble band, rallied under the 

banner of 4 Americanism.’ 

“I, also, am needed in France—in a few days I 
shall leave you, my children. My aid, encouiage- 
. ment, and counsel may help many a noble priest, 

; sad at heart, suffering, but already far on the path 

I of evolution. These men, joining forces with the 

p American party, intend to force Rome to progress. 

And if Rome refuses, they will form an independent 
] Church, upon which will rest the direct benediction 

of God. 


(C) Jeff Behary 2019 






I 

270 Balthazar the Magus. 

“ My absence is temporary. Meanwhile, I i e 
you to the guidance of the Spirit. Come and^ 
from this house as you may please. But I charf 
you do not neglect the Sanctuary.” 

The two novices knelt before him. The Magus 
rested his hands on their heads and called upon 
them the solemn benediction of the Lord. 

******** 

“ Farewell, my children,” were Balthazar’s last 
words to Albert and Ethel a few days later. “A 
great destiny awaits you ; you shall become leaders 
of men, you shall show men the way to God. Be 
faithful to your mission. And—farewell! ” 

******** 

In another volume we shall follow the destinies 
of Father Albert and Miss McDonald, strongly 

foreshadowed in the parting words of the Magus 
Balthazar. 


finis. 
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A BATTERY SUITABLE FOR EVERY USE 

"TO the dealer who has to satisfy the demands of customers 
for Dry Batteries to meet the various trade requirements, 
it is very desirable to have a battery that can be recommended 
for every purpose. 

THE DEALER WHO GARRIES THE RED 
SEAL BATTERY NEED STOCK NO OTHER 

as it will give absolute satisfaction tor any purpose for which a 
Dry Battery is qualified, whether it be for gas or gasolene 
engine ignition, operating telephone transmitters, door bells, 
medical apparatus, railway signals, or any other open circuit work 


MADE IN THREE SIZES. 

List No. Round Cartons. Brice. 

2445 Red Seal Dry Battery "A” with Extended Curbor 2Mx(>X in. $U.5ol 

2+45 Red Seal Dry Battery "A” with Flush Carbon. 2Hx6J4 inches.50 

2446 Red Seal Dry Battery "B”. 3 x7$i in. .70 

2447 Red Seal Dry Battery "C". in.... 90 


Square Cartons. 

2448 Red Seal Dry Battery * A”, with Extended Carbon. 64£ in... ... .50 

2448 Red Seal Dry Battery "A" with Flush Carbon. 2Mxi '' i.ehes.50 

2449 Red Seal Dry Battery “H". 3 x7H in. 70 

2493 Red Seal Dry Battery “C". 3Kx8 % in.90 

Batteries supplied with extended carbons, flush top oatOo.is. i,iu with spring binding post 

connectors without extra charge. 


**• 


i 


i 


(C) Jeff Behary 2019 


2 

























HI-UP rfMrrt'JPh'ERY. 





HI-UP 

DBT BATTERY 


High in 

amperage 

Up in 

VOLTAGE 



4 


List No. 2397 


List No. 2393 


Unequalled for endurance and quick recuperative power. 

Guaranteed to give absolute satisfaction under the most exacting 
conditions. 

This battery Is intended for work requiring more than ordinary 
ampere discharge. Satisfactory service is guaranteed for any system 
of gas or gasoline engine ignition or any work for which the highest 
grade of dry battery will qualify. 

A comparative'test will convince any user that it is superior to 
all other makes. 

We are prepared to furnish all sizes of batteries in either round 
or square cartons as desired. For convenience and to prevent short 
circuits we strongly recommend the SQUARE cases. 


List No. 

MADE IN THREE SIZES 

Round Cartons 

Price 

2397 

Hi-Up Dry Battery, size A, 2 A x 6 A inches. 


2396 

.. “ B, 3 x 7# “ . 

.80 

2399 

. “ C. 3 X* 8 j* “ . 


2393 

Square Cartons 

Hi-Up Dry Battery, size A, 2 A inches. 


2394 

.. " B, 3 x T'A “ . 


2398 

. . C, 3X » 8# “ . 
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DIRECTIONS FOB OSIN3 j 

Richardson’s Magneto-Galvanic Battery 

Tie the cord around the neck bo 
as to allow the Battery to hang upon the 
I chest, next to the skin. 

They should be worn day and night 
and at least a month after the patient is 
cured. Children under six years old 
should wear them at night only. In ex¬ 
treme cases of chronic rheumatism with j 
old age combined, or entire loss of man-1 
hood, two batteries may be worn, one on‘, 
the chest and one on the back between 
the shoulder blades, but in no other cast, 
will it be necessary to electrify the blood 
to such an extent. The same battery 
should not be worn by two different per- 
sons. To clean, rub briskly witha woolen 
l cloth about once a week. 

j A. M. EICEATSDSON & CO., Nsw Yorfc. . 
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Betty C. Lienlz 
697 Sapphire Avenue 
Ventura, California 93004 

(805)647-3165 

April 10, 2004 


Bill Wysock 

2527 I reclane Avenue 

Monrovia. California 91016 

Dear Bill: 

I am so glad Jim l lardcsty suggested that I call regarding my limited knowledge about Frederick 
Finch Strong. M.D. He sent me the book “High-Frequency Currents" by Dr. Strong. Actually. I 
had no idea that Dr. Strong’s early efforts included this endeavor so l was totally surprised. 

As you can see from the enclosed correspondence, the Lientz Family became acquainted with Dr. 
Strong through Karl Hill Wilson and Refined Sulphur, which was used in treating his injury from 
Roentgen x-ray. Actually, my only familiarity with Dr. Strong was through Refined Sulphur. 

1 have no idea when he died but I am much younger than he. I am 81 years old. The story as to 
how the Lientz Family became associated with Karl revolves around Refined Sulphur and an 
injury' to my left eye on July 15, 1935. The story is long so I do not want to burden you with it, 
unless you would like it just for background information. Refined Sulphur in the form developed 
by Earl has the ability of helping the body heal itself of many diverse diseases and do it safely. 

It would be interesting to learn of your work at the Griffith Park Observatory and of the person 
about whom you spoke during our conversation. If I recall correctly that person has background 
in the medical field. 


W L ib 
Knc. 


Very cordially yours 



Betty C. Lientz 
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Ian Macdonald, M D. 
toot wiitHiDi aoutcvAMO 

«.0» AHOt L(* *, CALIFORNIA 

can 

December 14, 194?. 


Dr. Ralph R. Mellon 
6055 Bunker Hill Street 
Pittsburg, Pennsylvania. 

Dear Doctor Mellon: 

It has been suggested that I outline 
for you some personal experiences I have had with 
the clinical use of hydrosulphosol preparations. 

My experience with this agent has been limited to 
its use in two conditions; the treatment of late 
sequelae in damage to the skin from irradiation, 
and in the management of post-operative cases in 
which the actual cautery has been used for cancer. 
Both of these conditions may be regarded as ’burns 

An example of the first condition 
mentioned, of extraordinary Interest, was provided 
by a patient suffering from extensive. Intractable 
ulceration Involving about one-third of a leg with 
exposure of the tendo Achilles in its base, and in 
which amputation was being considered. The use of 
hydrosulphosol saw the first Improvement after 
months of other treatment, the area became entirely 
healed and has remained so for over a year. I have 
already provided you with microscopic sections from 
this patient. 

The use of hydrosulphosol solution 
and ointment in post-cautery wounds seems to hasten 
the separation of sloughing tissue, with more 
rapid establishment of healthy granulation tissue 
and diminution of the exudative process. I am 
unable to offer any opinion as to whether the time 
required for complete healing is decreased. 

With best regards, 

Sincerely yours, 

Ian Macdonald, M.D. 

IMim 
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CHARLES W. HYDE, M.D. 
1801 Eyo 3troot, N.W, 
Washington, 6, D. C. 


March 31, 1947 


Dr. Archie Edward Cruthirds, 

Phoonix, Arizona 

Dear Doctor Cruthlrdai 

On February 11 you were kind enough to write no at length and advise 
how best I could use Hydrosulphosol in tho treatment of X-ray burns 
on my hands. These burns were received about twenty years ago as 
the result of X-ray thorapy for ringworm. I had ono small graft 
six years ago which wus successful; another a year ago in the same 
place which was unsuccessful. Hoaling failed to take place, the 
area spread and a diagnosis of secondary epithelioma was made, and 
I lost three fingers on my right hand. The skin on both my hands had 
steadily grown worse so that I had an ulcer on tho remaining finger 
of the right hand and five on the fingers and palm of the loft hand 
varying from the size of a dime to the size of a pea. 

After receiving your letter I was greatly encouraged and followed 
your suggestions. After reading your first article I started using 
the ointment, which I thought wo3 somewhat irritating. After your 
letter I began treatment with warm soaks, usually of about twenty 
minutes' duration and 1-40 strength, four times a day. Also, I applied 
the ointment over night with a retention bandage. During all this 
time I was able to do a certain amount of work. I also took about 
twelve minims of the solution four tines daily. 

At this time the ulcers are all ontirely healed and tho remaining 
skin on my hands is in much better shape than bofore I began treatment. 
I feel that this treatment has been so efficacious that with reason¬ 
able effort on my part I should have no further trouble. 

I cannot tell you, of course, which treatment is the best to use, 
but I do believe all three mothods should be employed. 

It is unnecessary for mo to tell you, Dr. Cruthirda, of how much as¬ 
sistance you have been to mo, and how very fine it was for you to take 
so much time personally to assist me. 

Assuring you of ay groat appreciation, and with beat wlshos, I romain. 

Yours vory alncorely. 


Charles W. Hydo, If. D. 
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The Western Pennsylvania Hospital 

INSTITUTE OF PATHOLOGY 
PITTSBURGH. PENN’A 

r 

April 17, 1944 


Ur. Oliver K. Lientz 
1006 West Sixth Street 
Los Angeles, California 


Dear Ur. Lientz: 

In response to your letter of March 31at can say that I have clinical re¬ 
ports from several physicians who have used Hydrosulphosol on burn cases. 
Abstracts and summaries from these follow. 

The most complete are the reports of Dr. W. F. Pierce who has a series of 
65 cases of which 44 were treated in the hospital and 21 were ambulatory. 

Of the 44 hospitalized cases, 8 had burns of third degree, 19 had 60 th 
third and second degree burns, and 7 had second degree burns. 

Dr. Pierce states it as his opinion that there is a general balance in favor 
of the cases treated by Hydrosulphosol as against another series of cases 
in which other methods were employed. Uore specifically, he notes an absence 
of evidence of clinical infection, with the exception of a single case. More¬ 
over, there is no indication of toxicity by Hydrosulphosol because its use 
in "shock" cases requiring plasma had no restraining effect on the prompt re¬ 
sponse to this agent. 

By way of support for the wound-healing possibilities of Hydrosulphosol, the 
most suggestive is the very full report (including periodical biopsy slides) 
of a case of delayed X-ray burn by Dr. Ian McDonald. Widespread ulceration 
had finally supervened 15 years after low voltage X-ray treatments in a case 
and had led to the development of multiple telangiectoses, extending on both 
sides from Poupart's ligament to the heels* The biopsy showed the character¬ 
istic lesions of the X-ray, both in the obliterative endarteritis in the floor 
of the ulcer and the pre-cancerous changes in the epithelium. 

The fact that the largest ulcer whose area was 48 sq.cm., continued to spread 
under a variety of accepted treatments whose duration aovered more than a year; 
and, that after three weeks of Hydrosulphosol one-half of its area became cov¬ 
ered with new epithelium and complete healing eventually took place, ie ex¬ 
ceedingly suggestive. In addition, the lesion was bsdly lnfscted with Staphy¬ 
lococcus aureus and 0 . pyocansus. 
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The Western Pennsylvania Hospital 


INSTITUTE OF PATHOLOGY 
PITTSBURGH. PENN‘A 

V 


Ur. Lientz 


2 


April 17, 1944 


Reinforcing this unusual case were two otherb reported to oe by Dr. Logan 
Leven of the University of Minnesota Hospitals. These were very extensive 
third degree burns which failed to heal or to permit grafts to grow, due 
to an infection with Staphylococcus aureus y which was resistant both to 
penicillin and sulfathiazole. doth cases healed completely under treatment 
with liydrosulphosol. 

That this effect resulted from stimulation of the tissues is suggested by 
the fact that the action of Hydrosulphosol on Staphylococcus aureus in vitro 
is much too weak to permit one to think that the primary action here was 
bacteriostatic. It is noteworthy that Meleny, in his comprehensive report 
of the influence of the sulfonamides against staphylococcus and pyocyaneus 
infections showed these drugs to be unsatisfactory in combating them. 

In addition I have summary reports of Dr. Kearney Sauer of Los Angeles and 
of Dr. Laaley of Torrance, California. Dr. Sauer states that he treated a 
number of cases with both the solution and ointment form of Hydrosulphosol. 
He gives it as his opinion that the advantages are as follows: 1) forms a 
flexible coating over the lesion, which is not of a "tanning” nature, but 
which is sufficiently flexible to permit motion of affected parts and thus 
help to prevent contractures; 2) the period of granulation is shorter and 
scarring is less. 

Dr. Lesley treatod about 50 cases with Hydrosulphosol and gives his opinion 
as follows: Quicker healing and less scarring occur and clinical infection, 
when present, is cleared up. He noted particularly good results in flash 
burns of the eyes, and on burns caused by acids. Virtually no scarring 
occurred. 

In ay opinion these observations are sufficiently suggestive to Justify the 
critical study of larger numbers of infected cases with a view to seeing 
whether such important studies as those reported to me by Dr. Logan Leven 
can be confirmed. 

Trusting that this is the type of information you desired, I am 


Sincerely yours, 



Ralph R. Mellon, U. D. 
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April 22, 19A6 


Dr. A. E. Cruthirds: 

Phoenix, Arizona. 

dear Dootor: 

Learning of your successful work on "X Ray Burns” 
by tho use of WILSONS HYDROSULPHOSOL, I am writing this letter 
detailing my own experience in successfully troating myself of 
a spreading Epithelioma of tho left wrist, - a remote result of 
cumulative X Roy exposures received nearly fifty years ago. 

I have not had the pleasure of knowing you personally 
so am enclosing copy of my Biography as you will find it in "WHO'S 
WHO IN AMERICA", and in "WHO'S WHO AMONG PHYSICIANS AND SURGEONS” - 
this will give you ay medioal and scientific background, and will 
sorve in lieu of an introduction. 

While this letter is personal to you I hereby 
authorize you to use it in any way you wish, as it contains facts 
which should be known to tho Medical Profession. 

From mji own experience I can emphatically corroborate 
your successful use of WILSON'S HYDROSULPHOSOL in the euro of skin 
lesions of a malignant or non—malignant nature caused by over- 
treatment by X RAy or Radium. 

(Report by F.F.Strong,M.D.) 

In the year 1900 I attended a mooting of the 
A.M.A. at Johns Hopkins Medical School in Baltimore*, whore 
I read a papor before the "ROENTGEN SOCIETY OF AMERICA" 

-which was then a department of the A.M.A. (let me say 
parenthetically) that I was an active member of tho A.M.A. 

•from 1898 to 1922. : I dropped my membership at the latter time 
expecting to devote myself to Lecture and Research work. 

When I took my California license and bogan practice here 
as a Physician and Surgeon, I did not resume my A.M.A. 
membership (for purely personal reasons) I oxplain this 
because I have been censured by A.M.A. members. For this 
reason I had printed tho WHO'S WHO data onclosed. I write 
this in ordor that my right to apeak as an authority on 
Radiology be not questioned. Please pardon this necessary 
explanation. 

To roturn to my report- 

At tho Roentgen Soo. Mooting I was appalled 
to see dozens of loading Radiologists with bandaged loft 
arms, - some with amputations ut wist or elbow. I found that 
all these men had been in the habit of ropontodly holding 
tholr -left hands botwoon the Ray Tube and the Fluoroscopo, 
in order to allow pationts and othors to "see tho bonoa" by 
the -(then) - recently dlsoovorod Roentgen "X Ray". 

Returning to Boston I began the oonatruotion of 
ny first Toolo-HighiFroquoncy Apparatus, intending it for 
X hay purposes. I soon found that thouo ourronts poneoeod 
ron/irkoblo vitalizing powors, and lutor published by book 
"HlQlUFRK'lUEHCY CURRENTS" (Rebmnn Co.N.Y and London, 1900) 
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page 2. 

Report (continued) 


^ y°^ cun 1ind this book in any old medical library you 
*Lnd au bJ©ot of X Roy overexposure discussed in 


V/hile I suffered no ill effects from my ovm Fluoroscopic 
carelessness in the early days of my work with X Rays, I 
have the best of reasons for knowing that the left hand and 
wrist were permanently (as I thought) dovitalized. The first 
evidence of this was a Dupeytren's contraction of the left 
palmar tendons, which began over ten years or more ago. This 
was over thirty years since I stopped exposing my hand to 
X Rays. About 3oven years ago the skin of the loft wrist began 
to break down and show evidence of X Ray- induced malignancy 
This slowly increased during the following year and only 
began to heal after I begtyi the use of HYDROSULPEOSOL locally 
on the affected part, as well as in my bath water. After a fev; 
months regenerative changes begun and within six months the 
lesions entirely disappeared and today the affected hand is 
normal except the contracted pal ma r tendons, and even these are 
better (I do not believe the Dupeytrens contraction i 3 due to 
the X Ray, inasmuch as the right palmar tendons are still 
slightly affeotod) 


ISy hands are otherwise normal: 
still make a fairly good Golf score. 


I can play the harp and 


As I believe my case report to be of great importance 
I have been, prehaps, somewhat prolix in seemingly non- 
essential details, but I have thought the latter neOessary. 


_ THE WHOLE PURPOSE OF THIS LETTER IS TO POINT OUT THE 

RXVOTALTZATmG POWER OF WILSON *S HYDROSULHIOSOL, ESPECIALLY 

LESIONS OF THE SION RESULTING FROM OVERTRSAIMENT BY 

J KKKL 1 MT LIFE TO THE CURATIVE AND 

VIT/iLI^H.O rO./ER OF HYPROSULPHOS OL - THE PRODUCT OF THE 
RESEARCH AND Discovrirrw DEAR FRIEND 


THE LATE U/IJ0R FARL HILI. WILSON. 


SIGNED 

Cr 
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April 29. 1910 


Ralph R. Lollon, M.D., Direotor. 

Institute of Pathology, 

The Western Pennsylvania Hospital, 

Pittsburgh, Penn'a. 

Dear Dr. Uellon: 

Referring to the oase of Mr. Flake O'Hara who waa a 
patient of mine, I wish to advise that I treated Ur. O'Bara for 
dlabetio gangrene aone three years ago. Ur. O'Hara, who is now 
residing at 1326 fiorth La Brea Avenue, Hollywood, California, waa 
62 years of ago when I treated him for the difficulty referred to. 

When I first saw Ur. O'Hara his left foot was badly 
infected with dlabetio gangrenous lesions that were exuding a blue- 
black ichor. The discoloration extended upward to a point just above 
the knee and the ankle and foot were considerably swollen. There was 
evidence of a similar condition developing in the right foot. 

While I had been acquainted with Hydrosulphosol and 
its notion in oertaln other oondltions, I had not previously used 
this sulfhydryl solution in a situation as far advanced or as serious 
as Ur. O'Hara's oase presented. But under the oondltions and knowing 
that Hydrosulphosol therapy was entirely safe I felt its trial to 
be well indicated. The final results, I think, may be appraised 
properly as most astounding. 

The course of treatment followed by Ur. O'Hara con¬ 
sisted of the following: Soaking the foot twice daily for >0 minutes 
each time in approximately a 1:250 dilution of Hydrosulphoaol in 
war* Mt«r (30 oo in 2 gallons). Batwean foot baths 2 to 3 wet 
compresses, saturated with full strength Hydrosulphosol solution, 
were applied on the Instep and sole of the foot dally. 

Aftsr institution of Hydrosulphosol therapy no other 
treatment wee prescribed so that I feel safe in saying that the 
results that followed oan be olearly oredlted to this sulfhydryl 
solution. Particularly doas this appear justified whan it is con¬ 
sidered that other treatment designed to alleviate the condition 
had proven ineffective for a parlod of more than thres months pre¬ 
ceding institution of Hydrosulphosol therapy. As a matter of fact 
the condition of the lag had bsoome ataadlly worse end Ur. O'Hara 
••• feeing the possibility of having to undergo amputation. 


(C) Jeff Behary 2019 


9 





•REClAL TECHNIQUE ron THI 
•UCCEAERUL TREATMENT OR 
• trertococcue Inrectionr 

< MM' Tm.OAT I 
CO«M« COVM ‘ 
iwuilialj I fiv t 
■mine InrtCTiOM. 

ACM IMtTIM 

rmncnitie ate 


FREDERICK FINCH STRONG. M. D. 

OI2f» Fountain Avihuc 
Hollywood. Calie 


ornci TREATMENT ONLY 
»OR ARROIHTMENTR RHONE 
HI BOA! 

RMRM acTRIEM I AMI • R M 

M RINU • ME 7 R M 


Dr. Gallon- Page $ 2 - 


. . *h« response to the foregoing uaaa of Hydrosulphosol 

beoame manifest unaxpeotedly In a Bat tar of days, with a quiok 
doorcase In pain and relief froa uncomfortable raatrlotlona Imposed 
by such a condition. One onange noted vary early waa the disappear - 
anoa of an odor that waa objectionable, to say the least. 

Within a aattar of three weeks there was a Barked 
deorease in the swelling and the patient was able to begin to resiata 
bonsai activities. During the next few weeks the inproTeaant see so 
rapid that by the end of three aonths it could be said that the 
entire trend had been rerersed and healing was praetieally oonplete. 

When Hydrosulphosol therapy was initiated there was a 
discharge of blue-black ionor from four separate openings in the sole 
of the left foot and a perforating type of uleer on the top of the 
foot posteriorly froa approximately the middle toe. when healing 
was oamplete all of theae openings had filled in to a normal 1 st el 
with no contracture and only wild scarring. 

The comparatively minor condition noted in the right 
foot yielded rather qolokly to the same treatment with Hydroenlphoaol 
and Hr. O'Hara has oontinued to enjoy good health. 

If you agree that the results observed in this oaee 
*«»*rre presentation, whioh certainly would oonour with my opinion 
and experience based on more than 1C years of active medical praotloe. 
you aay use the information contained in thla letter in any way 
you eae fit. 

I regret I cannot give you more detailed date but ee 
you have had opportunity to personally verify the faota from Hr. 

0'Hare end examine the foot and leg in question, I feel you oan 
evaluate this ease with full confidence as to its representing an 
outstand log aohlevemant in Hadleal Praotloe. 

In dosing I wish to express my pleasure in having 
had the opportunity to study your published report on Hydroeulphoeol. 
Also 1 am happy to report thla oese to you, not only beesuse of the 
satisfactory outoome of auoh e oaee as Hr. 0'Here's which previously 
has always presented e discouraging prognosis but also because, in 
my oplalon, this product is deserving of the widest possible adopt¬ 
ion by the Had loci Profession. 


Cordially yours, 


* 4 ) Ix+r.j fa JT) 
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RADIATION DAMAGE 
AND SULPHYDRYL COMPOUNDS 

PROCEEDINGS OF A PANEL 
ON RADIATION DAMAGE TO THE BIOLOGICAL 
MOLECULAR INFORMATION SYSTEM 
WITH SPECIAL REGARD TO THE ROLE OF SH-GROUPS 

ORGANIZED BY THE 

INTERNATIONAL ATOMIC ENERGY AGENCY 
AND HELD IN VIENNA, 

21-25 OCTOBER 1968 
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FOREWORD 


For a very long time it has been known that sulphydryl groups are an 
important structural part of protein molecules and play a substantial role 
in their functions . . With the recognition that the SH containing enzymes are 
very sensitive to radiation and that the presence of cystein can prevent 
radiation damage, the small molecule SH substances have become the most 
promising source of radioprotective agents found over the last twenty years. 

Much has been published on radioprotective agents despite their short 
history. Almost all radiobiologists have done experimental work on radia¬ 
tion protection at some stage in their scientific careers, hopeful that it 
might be possible to prevent the damaging effect of radiation on living beings 
simply by administering a radioprotector. Many new protective compounds 
were discovered, but as the ideal protector (high-protection, low-toxicity, 
long period of effective protection, etc.) did not materialize, only a hard 
core of researchers have continued to concentrate on radioprotective drugs . 

In the meantime a new field of life sciences, molecular biology, has 
come to the fore, and substantial contributions have been made in this 
subject by radiobiologists. Remarkable progress has been made in our 
understanding of such problems as the genetic role of deoxyribonucleic 
acid, the transfer of information through the chain of ribonucleic acids to 
proteins, and the regulation processes at the molecular level. 

These achievements, together with the recent discoveries on the repair 
and recovery of radiation damage to molecules and cells, offer new pers¬ 
pectives and concepts for the study of the mechanism of action of radio- 
protective compounds. The radiation damage to the important biological 
macromolecules and the mechanism of the radioprotective effect represent 
fundamental problems in contemporary radiobiology. Their study can con¬ 
tribute to the better use of radiation in various practical applications, such 
as the radiation treatment of tumours, and is of great importance to the 
field of radiation health and safety. 

In October 1968, the International Atomic Energy Agency convened a 
panel on Radiation Damage to the Biological Molecular Information System 
with Special Regard to the Role of SH Groups. The papers considered and 
the conclusions arrived at by the Pnnel are presented in this volume. 
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CONCLUSIONS 


The participants to the Panel felt that the scientific contribution of the 
papers presented and the lively and valuable discussion which followed clearly 
justified the holding of the Panel. The meeting provided a good opportunity 
for participants to clarify the aims of their future work and provided many 
stimulating ideas. 

The spectacular progress made in molecular biology in the last years 
has provided a firm foundation for further research in radiation biology. The 
new findings continue to emphasize the extremely important role of SH groups 
in the function of biological macromolecules, and give some evidence for 
their possible participation in the control and regulatory processes in the 
living systems. SH and SS compounds represent one of the most important 
classes of radioprotective agents so far discovered. 

There are many mechanisms which could play a r&le in the protection of 
the cell against radiation damage and, at the present time, none of these 
mechanisms can with certainty be excluded as providing no contribution to 
radioprotection. The situation is even more complicated in higher organisms, 
involving as it does intracellular, hormonal and nervous interrelationships. 
Investigations into the mechanisms of protective action must be continued at 
all levels, from the molecular to that of whole organisms. In particular, 
detailed study is needed on the nature and intracellular level and localization 
r of the SH compounds before and at various times after administration of the 
radioprotector. It also seems essential for research into chemical radio¬ 
protection to take advantage of the great progress made in understanding 
the repair and recovery processes. Protection against low doses or continu¬ 
ous exposures to low levels of radiation needs further investigation. 

In general the SH compounds used as radioprotectors in mammals are 
toxic to a greater or lesser extent at the levels required to provide a measure 
of protection. The Panel Members believe, however, that toxicity will not 
continue to be the limiting factor. Research on new compounds indicates that 
it may be possible to prepare compounds of lower toxicity; of special interest 
are compounds which may be metabolized in vivo to liberate the active 
protector. 

There is no reason to believe that the compounds known at present are 
the only ones of interest. Recent observations show that new classes of 
chemical radioprotectors may exist and the search for new compounds should 
be encouraged. Most of the radioprotectors tested provide protection for 
only a short time, and these are therefore of little use in cases of protracted 
or chronic irradiation. Special efforts should be devoted to the search for 
long-acting radioprotectors. 

Kxperimentol data have shown that mixtures of SH protectors and 
combinations of sulphur-containing and non-milphur-containing protective 
p compounds with different mechanisms of action are more effective, and may 
lens toxic, than when one of the substances is given nlone. A much better 
'irvlerstoridlng is needed on the use of such mixtures. Detailed studies of the 
J"ng-tcrrm toxicological, mutagenic and teratogenetic effects of SH compounds 
“nd other radioprotector* in mammals should bo undertaken. 
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CONCLUSIONS 


186 

Generally speaking post-irradiation death of cells and animals has been 
taken as the endpoint in most experiments on radioprotectlon. It is important 
to study the protective action against other effects of irradiation in isolated 
cells and in different cell populations within multicellular organisms. 

There are good reasons for believing that normal tissues can be select¬ 
ively protected by SH compounds, using systemic administration of a radio- 
protector in the radiotherapy of tumours. At present this principle cannot 
be put to the test because of the toxicity of the existing compounds. The 
Panel Members feel, however, that the existing protectors can already 
be used for local application in cases where localized protection of normal 
tissue is useful during radiotherapy. 

As far as the protective action of SH and other compounds against the 
late effects of radiation is concerned, present knowledge is still very sparse. 
There are some indications that SH compounds can decrease the radiation 
damage to embryos, and reduce post-irradiation vascular damage. Protect¬ 
ive substances have been reported to be largely ineffective in preventing 
radiation-induced cataract and life-span shortening. The available data do 
not permit of an evaluation as to whether treatment with protective agents 
modifies the genetic and carcinogenic actions of ionizing radiations 
significantly. 

All past achievements, as well as the hopes for future progress depend 
heavily on basic work in molecular, cellular and animal biology and physio¬ 
logy. It has become clear that topics which seemed very far removed from 
fields of practical applications of nuclear energy are in fact vital for the 
further developments in these areas. The Panel strongly recommends that 
the International Atomic Energy Agency should prolong and amplify its efforts 
to further stimulate both basic and applied radiobiological research. 

Further study of radiation effects and radioprotection might stimulate 
new work in the very important fields of biological dosimetry, and on bio¬ 
chemical and biological indicators of radiation damage. 


(C) Jeff Behary 2019 


14 




SUMMARY AND RECOMMENDATIONS 
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SUMMARY AND RECOMMENDATIONS 


other workers that are involved with the effects of ionizing radiation on 
ln*ng organisms animals and man could join with the radiobiologists 10 
avXble. ra 1 applications the information on radioprotectof s now 


8. Some knowledge of radiobiology is a necessary part of the normal 
curncu.um of medical training and, in this context, it would be useful if 
the Agency in co-operation with WHO, prepared a 'Manual on Pathophysio- 

lo^ of Radiation Damage', which should be made available to Medical 
ocnools. 


9. It would be valuable if the Agency called another Panel Meeting to deal 
specifically with radioprotectors and radiosensitizers. 
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T.C.B.A. 

JUNE 19B5 


Page 1 



PROFESSIONAL SOUND SYSTEMS 

ULTRA HIGH VOLTAGE DIVISION 


IS LIQUIDATING ALL INVENTORY CURRENTLY IN STOCK. THIS IS A ONCE-IN-A-LIFETIME 
OPPORTUNITY FOR T.C.B.A. MEMBERS TO ADD TO THEIR COLLECTION OR UPGRADE THEIR 
TESLA COIL AND HIGH VOLTAGE EQUIPMENT. 


EVERYTHING KILL BE SOLD ON A FIRST-COME, FIRST-SERVED BASIS. ALL INVENTORY 
WILL BE LIQUIDATED ON A NO-RESERVATION BASIS, AND ALL SALES WILL BE FINAL. 


WHETHER YOU JUST NEED THAT SPECIAL CAPACITOR, TRANSFORMER, OR COMPLETE COIL, 
THIS IS YOUR ONE CHANCE TO SAVE AND BUY THE VERY BEST . TYPICAL SAVINGS FOR 
THIS SPECIAL SALE ARE 50%! 


THIS SALE WILL NOT BE REPEATED, SO YOU MUST ACT NOW! CASH, MONEY ORDERS, 
CASHIER CHECKS, OR TRAVELER'S CHECKS ONLY FOR THE FULL AMOUNT OF THE SPECIAL 
SALE. 

ALL ITEMS IN THIS SALE CARRY OUR FULL WARRANTY. SO WHETHER YOU ARE EQUIPPING 
A MUSEUM, OR YOUR HOME "HIGH VOLTAGE LABORATORY," MARK THESE DATES ON YOUR 
CALENDAR: 

MONDAY JULY 1 TO FRIDAY JULY 26,1985 
BY APPOINTMENT ONLY! 


ALL ITEMS IN THIS SPACE WILL BE AVAILABLE FOR INSPECTION PRIOR TO THE SALE 
DATES. THE INSPECTION DAYS ARE JUNE 22, 23, AND JUNE 29, 30. SEE REVERSE 
SIDE OF THIS FLYER FOP DESCRIPTIVE LISTING. 


P/of*//ionol 

found 

fy/tem/ 





PRO AUDIO-VIDEO DIVISION 
ULTRA MIOM VOLTAGE DIVISION 
LIN-ORAPHICS 


nil TREELANE AVE., MONROVIA. CA »»01« 
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ITEMS FOR LIQUIDATION stjj- 


' WWW MlTM VOLTAGE 

PRICE $5,000.00 OR BEST OFFER PWCE "‘*00.00. UQ0I0ATI0H 


"TURNK^y^sysTEM/*^HANDLES ' COMPLrST - * 

INVESTED IN PARTS ALONE. ^™ LOMTK * 512,000.00 

OR BEST OFPER. PWCE $20,000.00. LIQUIDATION PRICE $10,000.00 


TRANSFORMERS, BOTH OIL AND DRY, FROM 9 FV 0 60 MA 

5n» n! !° 20 KVA ' 0VER 20 D IPPERENT UNITS IN STOCK 
50% OR GREATER SAVINGS FROM REGULAR PRlSs 


TO 100 KV £ 30 MA., FROM 
, ALL WILL BE SOLD AT A 


CTR0DBSl e0IL roms - »*« «™. »** 

^’SST* r^TJS:T^° TO 

«“• «>™3“!?373 S S E r 5 TpT , «C 1 ^“ D "" ° nER 



’* * '* *’+« <* r ■/ 




SPECIAL ANNOUNCEMENT! 


THE FIRST NAME IN MODERN DAY TESLA COIL TECHNOLOGY, 
PROFESSIONAL SOUND SYSTEMS, ULTRA HIGH VOLTAGE DIVISION 
PROUDLY PRESENTS: 

A NEW VIDEO TAPE COMMEMORATING OUR TENTH ANNIVERSARY 
ENTITLED "TESLA COILS; THEORY, DESIGN AND CONSTRUCTION." 
THIS IS A COMPREHENSIVE EDUCATIONAL VIDEO INSTRUCTION 
COURSE COVERING BASIC DESIGN AND CONSTRUCTION PRINCIPLES 
THAT REALLY WORK . 

SPECIAL INTRODUCTORY OFFER - $39.95 EACH,PLUS $3.00 FOR 
POSTAGE AND HANDLING. INDICATE BETA OR VHS, AND SEND CHECK 
OR MONEY ORDER TO: PROFESSIONAL SOUND SYSTEMS 

PRO AUDIO-VIDEO DIVISION 

2527 TREELANE AVF.. , MONROVIA, CA 91016 


ALLOW 12-14 WEEKS POP DELIVERY. 

TAX. 


CA RESIDENTS ADD 6.5% SALES 
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Price List of Burdick Infra-red Generators 

(An appreciable saving is effected by purchasing in unbroken sets) 


Compress Set, consisting of: 

C-t Infra-rnl Compress itam 

C-9 Infra-ml Cornprru ( 3fUB> 

C-3 Infra-red Compresa ( eai 

P-63 Infra-red Pad (Operable from Potenti¬ 
ometer) ( atom 

CP-100 Potentiometer ( sot) 

Pad Set, consisting of: 

P-50 Large Infra-ml Pad with two circuit 

cord switch and thermostat (UIjOO) 

P-91 Small Infra-red Pad with cord switch ( U.oo) 

P-52 Spinal Infra-red Pad ( 3tU») 

Rectal Set, consisting of: 

OD-1 Small Rectal Dilator <• OD 

OD-2 Medium Rectal Dilator < 

OD-3 Large Rectal Dilator < S-7» 

OD-4 Colontc Applicator < 10-00> 

OD-5 Storke Fistula Prolic < iffl) 

OP-102 Potentiometer ( 2100 ) 

GU Set, consisting of: 

GU- 1 Urethral Applicator <» 9-001 

GU- 2 Urethral Applicator < 

GU- 3 Urethral Applicator f 10-00) 

GU- I Prostatlc Applicator * S<») 

GU- 10 Small Vaginal Applicator ' 

GU- 12 Large Vaginal Applicator ♦ 

GU- 13 Cervix Applicator < <»■'*'> 

GU- 1* Cervix Applicator < 0.S0) 

GU- 15 Cervix Applicator < | 0-°°> 

OP-102 Potentiometer ( 

Eye, Ear, Nose and Throat Set, consisting of: 

P-61 Small Infra-red Pad with cord switch r»l<*.oo» 

OD-5 Storke Fistula Probe * 50 °1 

N'A-1 Nasal Applicator f J- 25 ) 

OA-1 Aural Applicntor < ^ 

OP-102 Potentiometer ( 2 S.onj 

Complete Orificial Set, consisting of: 

OD- 1 Small Rectal Dilator <» «•”> 

OD- 2 Medium Rectal Dilator ( 

Of>- 3 Large Rectal Dilator * S- 7 ** 

OD- ♦ Colonic Applicator f I®- 001 

OD- 8 Storke Pistula Probe f 

OU- 1 Small Urethral Applicator * voo > 

Off- 2 Medium Urethral Applicator ( Mo) 

GU- * Large Urrtliml Applicator f *0S0) 

fit'- t Prosfatlc Applicator • I* 1 

G1M0 Small Vaginal Applicator < <i«) 

GIM2 Large Vaginal Applicator ( JW) 

fit’ 13 Small Cervix Applicator ( ».<#) 

fit’ II Medium f’ervls Applicator ( V.Sfl) 

flD-18 Large Cervix Applicator I IWill 

NA> I Vaaal Applicator f 181 

DA- 1 Aural Applicator * 14 

Vel*H Lined Carrying Caae < “W 

Built in Potent (ornate r and Vollmrter * * ,oH 


$150.00 


$65.00 


$55.00 


$95.00 


$65.00 


$200.00 
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INFRA-RED UNIT PRICE LIST 

(Prie** in exclusive of Potentiometer)’ 



C- I Infra-red Compress 
C- 2 Infra-red Compress 
C- 8 Infra-red Compress 

P-83 Infra-red Pad (Operable from Potentiometer) 

CP-100 Potentiometer 

P-80 Large Infra-red Pad with two circuit cord switch and thermostat 

P-51 Small Ig/ra-red Pad with cord switch 

P-32 Spinal Infra-red Pad 

OD-1 Smnll Rectal Dilator 

OD-2 Medium Rectal Dilator 

OD-3 Large Rectal Dilator 

OD-4 Colonic Applicator 

OD-5 Storke Fistuln Probe 

GU-1 Smnll Urethral Applicator 

GU-2 Medium Urethral Applicator 

GU-3 Large Urethral Applicator 

GU-4 Prostntic Applicator 

GU-10 Smnll Vaginal Applicator 

GU-12 Large Vaginal Applicator 

GU-13 Smnll Cervix Appllcntor 

GU-li Medium Cervix Applicator 

GU-15 Large Cervix Applicator 

NA-1 Nasal Applicator » 

OA-l Aural Applicator 

Velvet Lined Carrying Case 

Built-in Potentiometer ond Voltmeter 

OP-102 Potentiometer for Orificial Applicators 


120.00 
38.00 
♦ 0.00 
28.00 
28.00 
31.00 
18 00 
20.00 
♦.TS 

6.25 
5.75 

10.00 
5.00 
9.00 
9.50 
10.00 
5.00 
♦ 00 
5.00 
9.00 
9.50 
10.00 

3.25 

14.50 

38.50 
53.00 
25.00 


•Note: The prices quoted on C-l, C-2, C-3 and P-53 do not Include Potenti¬ 
ometer. A CP-100 Potentiometer should be ordered for use with these appliances. 

The Orificial Instruments may all be operated interchangeably from either the 
OP-102 or the carrying case built-in Potentiometer. Neither of these controls it 
included in the prices of Orificial Instruments quoted shove, so If you do not have 
the carrying case with the built-in Potentiometer, an OP-102 should be ordered. 




Complete set of Infrn-retl Appliances constating of the entire Oriii 
rj*| .Series in velvet lined carrying case with built-in Potentiometer and 
Voltmeter, the entire Compreaa Scriea with CP-100 Potentiometer and 
th*- entire Pad Scrir.a ____........... .—.—$400.00 


BURDICK CABINET COMPANY 
Milton, Wisconsin 


(.'hit ago Off it# 

514 B#»ulh A till ■ml At 

f!*►<•>«• West JtJtl 



Ptiees ISttilti Ihutof Ittti, I */ 1 
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introduction 

„ . . mactice has always recognized the value of heat in the treat 

MlH f C 5 iaw Hot water bottles, heated irons, pads, etc., have l 0 n* 
ment of jlw ^ . efTects . 

b> ' e ThTdil cuHv has been that the conductive heat so product i» „„ t 
inv appreciable degree, and is rapidly dissipated by the 




depth; 

uaniith. what j 8 the f orce , in Sunlight, that has such an important 
part to play in the progress of vegetable growth and of animal (and 
human) metabolism:’ 



phene obstructions, such as dust, and by the protective tan winch the 
skin develops when exposed to the Sun’s rays, and since the remaining 
Sunshine from which we derive so much benefit is composed of 80£ Infra¬ 
red Rays, and only 13% Visible Rays, is not the proposition that Infra-red 
Rays are beneficial a logical hypothesis on which to base our further in¬ 
vestigations? , , 

Scientific investigators have proved that the deep-penetrating. Nana, 
reconstructive heat rays are the invisible, Infra-red Rays. Clinical wont 
with these rays is yet in its infancy, but already the results obtained indi¬ 
cate that the Infra-red will surpass all other methods of Light Therap} 
and will be employed with beneficial and gratifying results in a large class 
of important cases where their use is especially indicated. , 

For >(»me time the efforts of trained investigators in the ‘‘ ei,ea .. 
laboratories of the Burdick Cabinet Company have been directed ex 
Mvely toward the development and perfection of appliances wnic 
enable the physician to employ these rays in a convenient and p>« * 

manner. Their perfection is, in our opinion, one of the most impo 
scientific facts of the decade. i o,* 

fhe story of Infra-red is one of Nature’s most thrilling talcs, a 
scientific production of the rays, as set forth in these pages,, ana 
important use* in modem methods of treatment, form a most in 
chapter m medical history. nthor’s 

In presenting the *ubj«:t of the Infra-red Rays, it has been the■ au ^ 
•i.tr. to coyer fully the questions most frequently asked thus R" 1 the 
mo't analytic manner possible, just the information desired 
phymcian. 


i ik tO eSlsN 

*s of tin- subject lias been made in this HMI . pnic* 
radical working technique in the hum 1 ' " 
department the ISurdlck Cabinet « • „fthe 

• btions that rimy develop, regarding »“•* I i report* 

.11.. __r.ii ..ali.nu nil,I 


A sufficient analysis „i u , 
h * h the basis for a practical 
titlon^r. The Service ~ 

2fio ! ''" ,ri ' t , r j'/'V qin non , mat may develop, rog.** .. 

It J* ?*? ’ "t^'ially grateful for suggestions and cln 

' * v ,K * helpful to other medical workers. 
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If hat IItv Infra-rrtI Kays Keally 

The Infra-red Kavs are those long uuve length, deeply penetrating rays 
of Radiant Energy which occupy an extensive section of the Light 
spectrum. 

Sunlight consists of 80 , ,v Infra red (invisible). 13?r> Visible Rays and 
7 r r intra-violet (invisible). 

As shown by the ample quotations and references in this treatise, these 
Infra red Kays have little thermal effect on the skin, but penetrate to the 
deeper tissues where they are converted into heat; not intense or destruc¬ 
tive. but mild, heat which has a regulatory action on the circulation and 
which may be applied for prolonged periods without discomfort to the 
patient. 




Rrlirrinf! I 
Coae of 
Srurili* 

Th«- r-marUablr. 
flexibility »f 
the Rurdlrk Infru* 
Co m t> ra a a* a 
makr. ihrm r»#lly 
tdirUbl'' (•> ' It* 

contour of any part 
of «h» body. h*‘lrl 
firmly >rt cntly In 
position. * I v I n c 
PER K EOT COM¬ 
FORT patlmi for 
"Mild l*rolon*rd“ »a 
well w "Sbort In- 
»ppli<ra- 

tloo« 

Sa I'lhrr mathud 
for lortl application 
of K AIM AST KN- 
EP/JT la at all <•■m- 

parabla with tha 
nniraraal flaxIbtlMy 
f*t tha Infrn-rrd 
Compr-• » for all 

br*n«'h» • of medical 
fr»-l ir* 






\ ! 

To produce Infrn-rrd t«. the exclusion of other rays, it is essentm) that 
th. I*, produced in what physicist* term a “perfect black body. I his m* 
» - n thf main obstacle to their general production and use up to the l ,,, / u ’ 
K i lie ..pplimtion of a simple law of physics the Burdick t ^ 

have developed a "perfect black body which produces the Infra red Kn. s 

b«, ..non to am electric light socket. 105 to 120 volts, either A.< or 

^ JBCb mm, ,1 

Th- Apparatus described farther on. is so simple and >el t *' 
th,*f ... venture to predict Mm- universal use of the Infra-red K«\* at 
♦*rr oirty date. 
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II 

Some of tlu Physiologic Actions of the Infra red rays ; Their 

Recognized I nine in Medicine. 

1. Deep Penetration: That the long Infra-red Kays arc[ deeply 
penetrating is a fact well established in physics. In fact, the ent P 
gress of the Sunlight Spectrum from the shortest waves, the l It it 
(which scarcely penetrate the first layers of the skin), to the longes 
red. is toward greater tissue penetration. . . . 

The following quotations attest to the general acceptance of t 
portant physiologic action of the Infra-red Kays: 

“Infra red Kays are long rays and are deeply penetrating. 
Thedering-Munch. med. Woch. Jan. 17, 1919. 

II. .1. Gerstenberger. M.l). and C. T. J. Dodge, M.D., (‘‘he „‘ s 
of Kadiant Heat Light—in the Treatment of Otitis Media. 
American Journal of Diseases of Children; October, 1922. ' ol * ** ' 
pp. 220-226), say: “Whether, however, the rays of longei 
lengths, especially those on the red and Infra-red aide ol the i 
trum, have any further specific effect in addition to th>* . 

°f rtliftntj (he e/er ft hf/ptfe miti htf tit t p pr ttrl nlliittl, rellUlinS 

present an unanswered question."* 

' 'How, lit H and Infra-red Rays deeply penetrate hmni ,n 
* " Nagelschinidt, (“Lichtliehandlunjr), Aug. Id. , VJ „ ths* 

onr,«*. fl f th„ Kin IfiaUtuti*. Copenhagen, Denmark. ' ,iIh»I 

loo per r,.r,i Infra red Raya applied to tin* human body wore *» | r n*t 
trar.*rn.tM into the deeper tissues and converted into heal "*m 
* • ' HgHl wa >. M,„ i,.,| Jin rt hem* . . d» •"••* d 
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With H»<» per cent absorption of tin* Infra-red Hays by the human tis¬ 
sues, large volume of energy radiations means deeper heat production and 
hvperemia than are obtainable by rays which are only partially nbsorbed. 

(a) Increased vascularity of deep tissue structures. 

Lille believes that the Infra-red Hays are superior to all other rays of 
the spectrum in respect to their penetrating power and hence their iegu 
latory action ujion the circulation. 

I>eep |»enetration of the Infra-red Rays exerts marked influence upon 
the blood-vessels in the deep tissues, particularly noticeable in the joints 
and articular surfaces. 

The "Mild Continuous" method of application is particularly favorable 
for producing increased vascularity of the tissues in cases of arthritic 
oedema of the joints, stimulating increased absorption and repair of 
broken down tissues. 

No other method of local application is at all comparable with the 
efficacy of Infra-red Compresses for these "Mild Continuous" applications, 
inducing, under full control, increased circulation through any particular 
area under treatment. 

Familiar illustrations of the Vmrt ration cf the Infra-red Hays are ever 
before us in Nature. The earth, frozen to the depth of several feet, is 
quickly penetrated by the Infra-red Hays in springtime, and warmed for 
the growth of vegetation, almost to the day, in the rotation of the seasons. 


2. Vital Stimulation: The Infra-red Rays are undoubtedly the 
most vital stimulants of the spectrum. While all groups of therapeutic 
rays possess distinct values as stimulants, it is the Infra-red Hays that 
awaken dormant vegetation in springtime and energize animate creation 
to growth and action. 

On this very point. Steinmetz remarks: "Where intense radiation is 
intercepted by a body, chemical action may result from the heat energy 
into which the radiation is converted. The action of the Infra-red radia¬ 
tion on plant life seems to be a chemical action, and this would be the most 



Int > n*lv«*“ 
application* p r i>• 
ray* „f »hort 
»»>' I'-nitth* but of 
Vr»«trr Int.tiDlty, 
aiYin* im.,» roidta 
ror ••ip»-rf|rlal Hum¬ 
iliation an* 1 byp»T- 


B**trlc. ■ 

nal *tp. 


l 


I’pultmy r>r|'' 

• ppi:> .tippm. 

ta»* r< (jtioo >■( 

• aiMtaf** «n/t br*ak< 

up ..f Ida- 


9* mb***t*th,n 
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, f nil chemical actions, as upon it depends the life of all Vegeta 
t?on ai\d n hence !!f animal life and thus of our lives. -MeinmeU, -RadiatioJ, 

«^tr^!S3SriS£«” <>f the Infra red Ray* upon plant life i, eaa,| y 
' ■ t such common seeds as beans nr corn in two boxes of earth 
proved. I ■' C on<lttion«. Place one box in Sunlight and the other 
darkneii Clive both l*>xes equal advantages as to moisture and heat, and 

boxes will grow until the little plants in the darkness have 
the energy stored in the parent seed to nourish them until 
« ul I get food for themselves. Then, if left in the darkness, thev 
« i 1 die lilt bring them into the Light, and this “chemical action" take* 
ni ce The organic colloids become active, pigment cells are formed, and 
he little plants are able to build themselves (organic substance) out of 
the inorganic material about them—soil, air and water 

The influence of Infra-red Rays upon vegetable cells is well known to 
biologists; the physiologist tells us that these same Light Rays are cap¬ 
able of influencing the metabolism of our own bodies, accelerating all the 
nutritive processes to greater and healthier action. 

Proof of this is seen in the history of the aborigines, whose nude bodies 
were bathed daily in the Sun's rays and who knew disease no more than 
did the beasts of the primeval forest—this despite lack of sanitation and 
of artificial protection against disease. 

Their application to sluggish pathologic tissue is, perhaps, the most 
vital influence possible to apply to normal functioning in hastening the 
processes of repair in all traumatic or infectious lesions. 


Trchnit/ui- for 
Relief of 
Trauma 

"Mild prolortKed*' 
applirat |..n» |, t o - 

due* t h« -lr.ru; 

lnfrn-r.il 

Kajr* for 

pqnrtration. with 
tnt-n«tvs tw-ar pro- 
4 *e tion — c«llu- 
lar maa*a<» — In* 
vascularity 
—in th« tiaau*' 

■trvrtiim 
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W'mM »h« part nn- 
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h» ».,.h Ur the 
►*u«nt with t,*rf..« 
'""•f'.rt. whllr In 
**u fw» hrilif, ,,r 
• r*a day* ".Mint, 

iWilf. 



\V, stimulation and regulation. 

.1 r.f 'u I , /I of the Infra-red Rays npplie 

trutUit i r 11 UfMin the peripheral no I’Ve •’» 

m >r ayptem. i» n-cognlued , IV phyniologiata. 
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thr large Infra-red Generator for office treatments is especially indicated, 
large portions of the body at a time may Ik* treated. 

(h) Increased leucocytes is, with accelerated catabolism and anabolism. 
Nt» other method of local application is perhaps quite so well adapted 
to maintaining a steady, continuous, active blood supply to any diseased 
irea under treatment as is the application of the Infra-red Hays by means 
i,f the Burdick Compresses and Pads. 

When short, intensive applications by means of the ordinary media are 
made to the area of a traumatic lesion, the increased hyperemia which 
results is often lost in a few hours by the mechanical reaction which takes 
j lace after the stimulus of these intensive applications has passed. 

jj v means of these l»>cal Applicators, applications of Infra red Hays, 
penetrating the deep tissues, are controlled in such a way as to maintain 
•» uniform bathing of the tissues by the blood and lymph streams to just 
the degree essential for best repair work, for hours, days, or even weeks 
without interruption. 


Treating 
Articular 
Phcumalitm 
I mlrr Control 

T h r ncrurBtHy 
cullbrat' il 1'dti'Hlio* 
mitrr provide por- 
frrt control for 
-Short Int«-n»iv*" 
or "Mild l'ri>lonK*'d" 
application*. with 
■baulUtr safety to 
patient and b«d- 
dtagi 

Thu calibrated 
control ertahltahea 
prescription writliur 
not rornmon to med¬ 
ical appliances 


(c) Deep, active hyperinia—both as a means to derivative action 
and of increased inflammatory processes. 

The easy adaption of applicators to all portions of the body, and with 
oecial convenience to the extremities, renders lnfra-rcd appliances «»t 
'/ron t#.*t value an derivative agents, depleting congested areas through the 
r f ulators system into th** feet and limbs, or cutaneous areas, and thus 
living inflammation ami pressure in any internal region. 

UkeAise, the Infra red Instrument series an* all peculiarly adapted to 
proofing the increased inflammatory processes essential to phagocytosis 
-ir.d rep,i,i ft,)- internal infections or traumatic lesions. 

The Infra-red instrument for carrying the rays to focal Infections or 
o*r.r.f |, the vartoox cavities, for bactericidal action or cellular 

al.ition is of n|*cc|mI importance. 
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. a« nil analgesic agent, the Infra-red lla.vs. properly a p- 
:i . Sedation. A*> ac tj 0 n scarcely equaled by any other means. 

!•"«**• , m ;"u , inllaimnatory pi^esses are relieved and nerve pr .. s . 

^Kindinaly lessened by application, gjtf 


- nerve pres- 
of the Burdick Infra-red 


and I’ads also have 


caus- 

i “ n, SKr-nTeTircS uT»n pain YsTnvariabie: bi'c^ 
improvennnt * * . , )a j n disappeared permanently. Cases of 

cured.’’— ^(“Liclitbehandlung") ; Aug. 16. 

these “Mild Prolonged’’ applications are very efficacious in burns, 
contusions, orchitis and epidimitis. surgical wounds and various traumatic 

' "'congestions of various types associated with lowered vitality especially 
indicate these "Mild Prolonged” applications either for direct stimulation 
and tonicity, or indirect derivative action. The “Mild Prolonged irradia¬ 
tions over the bodv take the extra load oil - the lungs, heart, kidneys, etc., 
and at the same time relieve those obscure neuritic pains usually accom¬ 
panying anemia and convalescence. Gastric, pelvic, splanchnic, renal, and 
articular congestions and pain are rapidly relieved, and especially gooa 
results may be expected in ovaritis, cystitis, and derangements in genera, 
of the female genitalia. ^ Jjm 

The immediate effects produced by “Mild Prolonged" irradtaUonsoi 
Infra-red Hays are sedative and soothing combined with mild but pro* 
nouneed deep-cellular stimulation—mild active hyperemia maintained in- j 
definitely under close control. .«fai 

1. Experiments and Conclusions: A delicate thermometer w * 
blackened bulb was thrust into a heavy, deep roast beef, the latter being 
aliout four inches from an Infra-red generator, which was kept at 


l-lt-OBXERATOK 
KKPT AT 213* K 


HOLLOW GLASS CELL 
FILLED WITH M,0 L KEPT 
AT 2I2T BY ELECTRIC 
COIL IMMERSED 



(C) Jeff Behary 2019 


11 



























y 


grre* K. (100 decrees C.) At the end of two hours the temperature shown 
|>v the thermometer was 103.3 degrees F. (See Figure A.) 

At the same time, another beef roast of the same weight, dimensions 
and temperature was treated in the same manner as in the previous experi¬ 
ment with the exception that water in a glass tank, kept at 212 degrees F. 
hv a coil of resistance wire suspended in the tank and connected to the 
street circuit, was used in place of the Infra-red generator. 

At the end of two hours the temperature indicated by the imbedded 
thermometer was 101.4 degrees F. (See Figure A.) 

This was a decided, careful test and demonstrated conclusively the per¬ 
meability of animal tissue to Infra-red Rays and the latters’ conversion 
into heat in the deeper tissues. The glass cell gave off no Infra-red Rays 
and hence fewer heat producing rays were passed into the animal tissue. 

A delicate thermometer reading to 1-10 of one degree C. t with the bulb 
painted a dead black, was introduced into the mouth of a young man aged 
22 . it was placed between the teeth and the cheek. The young man was 
of the anemic and atonic type and one in whom a subnormal temperature 
would naturallv be expected. At the end of thirty minutes the thermom¬ 
eter showed 36.63 degrees C. (07.93 degrees F.) The Infra-red Compress 
was then held six inches from the patient's face and. the current being 
turned on. thermometer readings were taken at certain intervals. The 
record showed as follows: 


1:40 p. m. 
2:10 p. m. 
2:40 p. m. 
2:50 p. m. 
3:00 p. m. 
3:05 p 
3:10 


m. 


C. 

36.63 

36.63 

37.00 

37.10 

37.15 

37.20 


F, 
07.93 
07.03 
98.3 
08.77 
08.87 
98.06 


(Normal) 

(Normal) 


3:15 

3:20 

3:35 

3:40 

3:45 


m. 

m. 

m. 

m. 

m. 


3:50 p. m. 


C. 

37.00 

36.00 

36.80 

36.85 

36.75 

36.67 


F. 

08.6 

98.42 

98.24 

98.33 

98.15 

98.00 


(Normal) 


) p. m. >% unarew Keiieraioi , . - . 

Thi- experiment proves conclusively that the local temperature at the focus of the 
lr.fra-veil Ray- was raised appreciably. On closer contact of the generator, the thei- 
mometei would undoubtedly hnve shown further temperature mciease. 
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n ,. Difference lleltceen Therapeutic I ulue of the Infra-red 
Hoys and That of Other Portion* of the Spectrum Vied 
in Medicine- 1 'isible Light, Ultra-violet l<ay», X-H ay ,, 
ami the Gamma llay* oj Hatliam. 1 

1 The Spectrum—General l haracteristics: 1 he lowest tem* 

perature Infra-red Rays used for medical purposes are 3100000 A. U. j n 
lenirth. while the shortest Gamma Rays at the far end of the spectrum are 
.2 A. V. in length.* 

Between these limits—the longest Infra-red Kays and the shortest 
Gamma Ravs—are groups of energies both physical and chemical, permit¬ 
ting of a wide range of Physiologic and Therapeutic application. 
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!r. other words, in the use of /. it/ht l{nun (visible or invisible)« we are 
y.Hi!.;- ■'imply with A’nrrf///. The portion of the spectrum from which we 

.determines its physical and chemical properties and 

hence Its therapeutic application. 

ls . nolhin K mystic or strange about Light Therapy. The whole 
Sl *J P - V a of ^“ture—her forces and how they work n 

m mcXal lh< -' -PPUctfan of the* *** 

har™,nT.'u!, C |l n ‘L',.H , J" s j‘ lure ’ thine force* (litclit rays) blend or correjjde 
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ment one another m ' J 1 '! 0 V K ' r Krou P. Scientifically employed, all sUI’l 
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f Mgiuiciea. Light applications, through 

001 »A1. .0000001 MM 



(C) Jeff Behary 2019 


13 































tinn of assimilation, absorption, combustion, elimination and other vital 
processes, greatly enhance the normal action of many if not all drugs 
This fact, well established by scientific proof, places Light Therapy in 
joint partnership with other rational medical methods and makes of it a 
friendly helper to general practitioner, specialist and surgeon alike. 

2. Sunlight: It is interesting to note once more the proportion of 
the Infra-red in the Sunlight provided by Nature to sustain life and growth 
—both animal and vegetable. 

Infrared Visible Ultra-violet 
(invisible) Light (invisible) 

80% 13% 7% 

Everyone has seen vegetables sprouting in a cellar, and who could have 
failed to note that, as the sprouts gained in length, they always reached 
to the light: and that the portion touched by the Sunlight was always 
greener, fresher and healthier than the untouched portion? It is a self- 
evident fact, then, that there is some substance, or power, in Sunlight 
which has to do with growth, metabolism, and pigmentation; and, as we 
have seen that Sunlight is composed largely of Infra-red radiation, that is. 
that only one-seventh of the entire energy given to us by Sunlight is vis¬ 
ible. and 80% is infra-red, it seems logical to conclude that Infra-red 
radiation is that power. As the human race has been for thousands of 
years acclimated to and energized by Sunlight, we cannot be far wrong 
in concluding that the Infra-red section of the spectrum is a most impor¬ 
tant spectral factor in the treatment of various pathologic conditions. 

3. Infra-red Portion of Spectrum: Cleves, (“Light and Energy”— 
page 598) asserts that, “Red light of longest wave-length (Infra-red) is a 
valuable agent in combating neurasthenia. In all hyperesthetic conditions 
of the neurasthenic subject, the effect of the long and slow (Infra-red) 
frequencies of the red end of the spectrum not only is anodyne, but has a 
beneficial effect upon the general tone of the patient, with increased appe¬ 
tite and general regulation of digestion and nutrition. Notwithstanding 
their great sensibility, neurasthenic patients bear treatment with the rays 
f / nfra-rut) without difficulty.” 
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On cnllint' <>>' » tubercular patient, the physician always orders Ugh, 
.Jitanwt successful cures of tuberculosis and many diseases of 

t i re those in which the patients are exposed in a nude condiUoVt 
the*strongest rays of Sunlight. In this case, as the Suns energy j» 
Infra-red! the physician has simply prescribed Infra-red Iaght radiation 
V r Fvans in a recent article remarks as follows: 

•If the vi, end of the son's rays is coming Into favor to cure and prevent di „ 
.k I. i no rra«on to overlook the beneficence of the red end of the »pectnim W- 
s„..a Ui" 1 « ihe ultra-violet that kill- lohercular haeilll in street dust a.rf™n 
mints Toil floor-. We .lo not know what part of the ray it w that cure, tuberculous of 
JSS and trlamls, und scrofula, but there is every reason to suspect that it i, the 
Mrt In heliotherapy the skin Is burned to a mahogany brown as the first step it, treat- 
mtmt. A muhouany brown skin filters out the ritra-v.olet. * “ 

*As « mahogany brown skin does not filter out the red end of the spec, 
truni. and as these red and Infra-red Rays are deeply penetrating. Dr. 
Evans’ point seems well taken. 

••We do not know,” he continues, “what part of the ray it is that cures up open 
-ore, and old ulcers. It may he the Ultra-violet which kills the bacteria, but it Is the 
red end which stimulates the bed of the ulcer to heal.’* 

Gerstenberger advocates the use of light in infections and remarks, in 
effect, that no other treatment is so simple, so easy to apply, or so fruitful 
in results. Me made use of an electric bulb, and it can readily be seen that, 
as ordinary glass will not pass any appreciable amount of Ultra-violet Rays, 
the credit for these excellent results must have been due to the yellow, red 
and those bands of Infra-red Rays to which glass is not opaque. 

4. Differentiation of Physical and Biologic Action of Infra red and 
Ultra-violet Light. Jeune has well remarked that these two sections of the 
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invisible spectrum balance each other, using: the visible spectrum as a ful¬ 
crum. That these points may be clearly shown, we furnish the appended 
table: _ 



Infra-red 

Ultra-vtolet 

Little penetration in human 
tissue; practically none in 
blood; glass very opaque; 
quartz quite transparent. 

Penetration 

Deeply penetrate* tissue (hu¬ 
man); glass opaque to longer 
wave lengths only; quurtz 
opa«|ue at S^,; air ami rock salt 
very transparent. 

Fluorescence 

Does not cause any known Causes floureacence in human 
Fluorescence. tissues, fluorite, kunzite, etc. 

Chemical 

or 

Actinic 

Slight actinic qualities (its 
bactericidal effect being due to 
promotion of phugocytosis and 
similar disease-resisting natur¬ 
al processes.) 

Highly actinic. The shorter the 
wave length the greater the ac¬ 
tinic effect. 

Wave 

Lengths 

$000 to 3000000 A.U. 

(IA.U.=.()()00001 m. m.) 

12 to 3600A.U. 

-- 

Bactericidal 

Action 

Phosphorescence 

Only indirectly bactericidal 
through promotion of phagocy¬ 
tosis anti definitely measured 
thermal application. 

Highly bactericidal. 

Causes no Phosphorescence; 
destroy s Phosphorescence 
caused by Ultra-violet. 

Causes Phosphorescence in 

various minerals. Phosphores¬ 
cence neutralized by Infra-red. 

Biologic 

Principal factor in all vegetable 
life. Produces tissue changes 
through heat developed in deep 
tissues. 

Destroys vegetable life. Tissue 
changes by chemical action. 
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IV 


InJ'ra-reil Kny* Dintinguhhetl from More Heat ff'avet. 

1 . Reasons for Confusion: To the physicist, the distinction h*. 
luiH*» In fro -rod Ray* and heat waves is as marked as between red and blti 
light of the visible spectrum. 

The reason for the ease with which we distinguish between "red" and 
“blue" lies in the reaction of the sense of sight to those colors, while th 
Infra-red Kays are visible and make no sensory impression until converted 
into heat Hence, we have associated them with the lunt sensation 
Infra-red Kays, the same as Visible Light, are forms of Radiant Enervv 
and possess no thermal quality until transformed into heat by resistance* 
"Radiant heat (liyht) waves are not heat waves.”—Thompson. 
“Neither Infra-red nor other radiation is heat."—Thompson. 
Thompson, in his i>ook. "Light. Visible and Invisible," remarks* 
red Kays are not hot” (Page 201.) 

2. Scientific Designation: The scientific designation of the Infra-red 
Rays may be determined as follows: 

(1) .Measurement of the wave length of the Ravs bv means 
of the refractometer and monochromometer; 





B thermometer 


3 and I; 


WITH bulb 
8l COATED WITH 


(3) By means of tests with such scientific instruments as 
the Galvanometer and Thermopile, shown in Figures 6. 8 and 9. 


(2) By means of selective screens, as shown in Test Figures 
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$jon : Radiant heat is Invisible Light and passes through certain sub¬ 
stances without heating, and its energy can be shown beyond by various 

means. 



Infra-red Hays Not Heat H aves 

H* *t w»Vf» ur< not rrfrsntpblv. Infra-red Rn.v* ar«* refracted by len* C without tlier- 
r .i! up.,n thermometer* A and 1.1 — h«-nro lufrn-rrd Rnyx ure Light Roy*. 


Figure 4. This diagram shows rays passing through glass or ebonite 
screen without raising temperature. Through lens “C” without rise in 
temperature. Hence refracted to the focal point where a match can be 
lighted, a cloth set on fire, or the hand burned. These were not heat waves 
i gla.^s screen “E” would have absorbed all the heat with no transmission 
to lens ”C”. The air currents between would have carried all the heat away. 

Radiant Energy (Lujht) can be reflected, refracted, diffracted and 

polarized. 

A simple experiment is sufficient to give a clear understanding of the 

subject. 

T ke a ^eat in a cold room, with the windows closed, facing the rays of 
^ Sun as they pour through the window glass. That portion of the body 
-icing the Sunlight will at once experience a marked feeling of warmth, 

i' other parts of the Iswly, even those parts heavily clothed, will have 
o particular sensation of warmth. Upon moving out of the direct rays of 
' un, a dixtinrt "coldness” will la* felt over the entire In dy. 

1 Pon touching t.h« window glass nr placing in contact with it a delicate 
orneter, it will la* found that the temperature of the glass itself has 
•ol la * n ranMfl appreciably by its exposure to the sun. 

fhis simple experiment proves beyond doubt that there is some form 
' which will pass through window glass and affect the human 

* • ** directly, without affecting the physical condition of the medium 
trough which it passes. 
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, , ». thermometer is hold in the rays of the Sun, shining 

If a dehcitu t • >» s|)0W but a alight rise in temperature; but if 

through th /''"X'nmnieter i.s smeared with lamp black or graphite, the 
the bull) of tht ‘ V!^.wil|be quite marked. This shows that Radiant 
rise in temper*Jjj 11 through glass without heating it. will be converted 

Knergv. whiC |\ V n&inK upon in passing through certain substances, 
into heat rays by’^ Figure No. 3): This device consists 
Kadionie er E. Pfjj t , |e e|U | of each vane of which is a thin, square 
of a highly rnils • (lelicate j v balanced, and the entire device enclosed 

section of i»h *•" . jch air has been withdrawn to a very rare vacuum. 

,n a gUjss bwlb tn Segment is blackened with lamp black while the 

?her Sl sideta^aC pS On bringing this instrument into the Sun- 
othei side iH.ars » * h » w j n dow. as described m the previous expen- 

mill will rotate toward the polished side of each segment 

spectrum of the Sunlight, and placed 

in the 1 Ultra-violet end of the spectrum, there will be no motion of the 
Ja*„ mnvimr it slowly toward the red end of the visible spectrum. 
no"motion of the vanes will'be noticed until practically the red end of 
he"n«tram is reached. As progress continues through the red end of 
the spectrum a faster motion is imparted to the vanes, and as the Radio 
meterrosses on 'beyond the range of the visible spectrum, a still faster 
motion is given, for a considerable distance iie.vond the visible spectrum. 
It was bv such experiments as this that the Infra-red spectrum was map- 
ped bv early investigators, until devices of extreme precision, such as 
the bolometer, were discovered. Thompson aptly observes: The 
called heat waves, or Infra-red Rays, are not themselves hot. They do not 
heat the medium through which they pass as rays. 

We have all used ordinary heat applied to the surface of the bod> o> 
conductive methods, such as hot water bags, electric heating pads, etc.. 
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m<l have obtained l-ieiteficinl results in conditions which were close to the 
surface of the body. Such heat, however, is of no value for deeper condi¬ 
tions. because it is carried away by the vascular system nearly as fast as 
it can be applied or it is radiated by the body into the atmosphere. 

Dr. ('. M. Been, Columbus, Ohio, observes: "Heat has been used by 
;dl medical men. and even by the laitv, for centuries, to relieve pain and 
disease; but the heat has been applied to the skin in the form of hot poul¬ 
tices, plates, stone lids, flat irons, hot water bottles, and more recently by 
electric pads. All these are good, hut they only apply heat to the skin, 
an! verv little reaches the internal parts.” 


Hunlick 

Imfra-Rnl 

Proitatic 

Applicator 

OarrylnR the In- 
Hay* direct 
to the prostate 
ttlaail, for the pro¬ 
duction of lo-alinc 
Inflammation. with 
t‘-mp«*r«tur»-ji under 
accurate control for 
bactericidal action. 

The vitalizing In¬ 
fra-red Hay* Induce 
arti\e cell prolifer¬ 
ation and ll*»uc re- 
ceneratinn in hy¬ 
pertrophied tflandu- 
iar condition*. De¬ 
late Uurdtrk Pro«- 
tatic instrument* 
are f-»peeia||>- well 
designed for apply¬ 
ing the Infra-red 
Kay* to the proa- 
late and adnexa. 


I*roof That thf New Melhotl* Produce llie Genuine i*ang* 
nan- InJ’ra-red Kay*. 

Graphic Description of th«* HpecDum: 'Phr Iturdick Research 
hnv« many thousands of dollars in the scientific study 
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, „ uV , laboratory expert*, working with the | at iw, 

<)f the Infra-red ba>** e vcry known source of Infra-red 21 *«ch. 

nidi '^ ln, r u 7‘p ,!f the test*, to determine the source of 
proving earh I 1 lo therapeutic use. 

(iDii and best m,a J ..wiimiiH labor are set forth in the fniu-.;. 


•>" enormous, cover ms nui only I .CT 

and fre<i«e»ic> • " diatjon u , ss than one octave, is visible. The 'intiS? 
narrow in M j *. ||VC lenfr th shorter than that of visible radiating 
fin-a violet radiation and these rays, when absorbed, are ’ i’ 
;:; , r p,«l',an, . chemical action, but produce very little heat % 
invwide radiations of wave lengths longer than those of the visible ran** 
are known as Infra-red radiation, and these rays, when absorbed. pro<h£ 
heat. The Infra-red Kays have wave lengths covering a range of freque*J 
of s.fis octaves. 
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Anatomical 
D» mo nit rat ion 

in no *»f 

<■««>-« are the Utir* 
dick Infra-rrtl In* 
.•train* nt* more 
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«*» than in treating 
p - I » I r inflamma¬ 
tion* a n d infer* 
lion* 

A •pedal feature 
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•> \ "Black Body." A perfect *'hlark 6w/i/*’ j fi the most efficient 
.miW of the Infra-red Itaya. 

M>1 " DEFINITIONS. 

M A 'black body’ is a perfect absorber or emitter of energy.” 

Thompson—"Light, Visible and Invisible.” 

-A 'black body’ is one which reflects none of the radiation 
impinging upon it, but absorbs all." 

—Steinmets—“Radiation. Light and Illumination.” 

•*A 'black body' absorbs energy as heat and emits it as light.” 

—Thompson—"Light. V isible and Invisible.” 

The question next arises: What is the most perfect "black body,” and 
hence the best emitter of Infra red Rays? 

(a) History and Development of Infra-red: The Infra-red spec- 
mini was discovered by Herschel about 1804. He found, by blackening 
tin- bulb of a fairly active thermometer and passing it through the visible 
spectrum, beginning at the violet, that about the time the bulb reached the 
vellow band of the spectrum, a slight change in temperature was mani¬ 
fested. Continued rise in temperature was noted, as it passed along, to a 
considerable distance beyond the extreme end of the visible spectrum. 
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discovery esteemed that only within *l , 

Of so ,l l lll ° XTt-omim iit physicists considered it worthy of attention 
few years ha\e I ^ a j| * oUJ . vaunted knowledge of science, we 

seems ^ d nd work with only abouUn^wu 

have lawn * subject-I.ight. For it is a force tfet "‘ h 

“ f ‘^jCi'iU l'n.n. many of the scourges now affl.cbng the human 
t-jirr.v s4tl\.» ijerschePs “black body experiment, outlined ah™,' 

Considera t j ie thermometer bulb without the coatimr r.f i—** 

ISk^JSS no rise in temperature, 

ItVe is some . . < energy which w 

without being 


.T fac hat the thermometer bulb without the coating of lanm! 
and the laci w temperature, simply demonstrates further t LT. 

It* ufsome form of Energy which will pass through various 
. be. ? King changed; yet. when this same energy impinges on a mm 


es 

riliJkMiSstane**'theradiint energy is changed to heat rays-rto*?w 
i e rise in temperature of the thermometer Similarly, these Infra-red 
S,™ imoinging upon the human skin, are not rellected or disseminated 
but are passed unchanged into the deeper underlying tissues and are them 
converted into heat, producing the active hyperemia required by Nature 
for proper repair. 

Various scientists, namely, Aschkinass, Rubens, Nichols and Langlev, 
have added very largely to our present knowledge of the longer wave¬ 
lengths of the Infra-red spectrum. They have found that various hydro¬ 
carbons, such as paraffin and benzene—as well as carbon disulfid—are 
transparent to the entire Infra-red spectrum, thus furnishing the scientist 
with the means of separating the many different wave-lengths of the 
several sections of the spectrum. 

It has been found by actual experiment that any colorless body, heated 
to a temperature above that of room temperature, has the power of throw¬ 
ing off these invisible Infra-red radiations, and that particularly rich in 
these radiations were the emanations from a black body. .4 body which 
b a perfect tod inter nnd also a perfect absorber of radiant energy << 
tentud a "black body, and when <» “ black hotly" is heated it gives off the 


I 
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f aunt of radiant energy posgihh for a ffimi temperaturr The 
unt of energy increases when the temperature of the “black body’* is 
Tivised. but the energy is radiated at a shorter wave length; that is, by 
' creasing the temperature of a “black body" sufficiently, the wave length 
li the radiation decreases so that it becomes visible and the body becomes 
•'red-hot”. By increasing the temperature still more the material Incomes 
• white-hot/’ providing, of course, that the material will stand these tem- 
porature* without vaporizing or burning up. 

There are three important laws of physics which deal with the phe- 

I noinena of radiation from a “black body.” These laws (see note, page 23) 
llv too technical to be discussed fully, but they show that in order to 
' t t he long wave length radiation desired for therapeutic purposes, it is 
j necessary to heat a black body to a temperature between 100 and 250 
degrees Fahrenheit. This causes the predominance of the radiation to be 
emitted at a wave length within a few microns of 8». (.See note 2, page 23). 

A< explained in a previous chapter, the original Infra-red radiation 
was discovered in Sunlight. But it has been found that some of the 
longer and more valuable of the Infra-red Rays—those with wave lengths 
around 8/*—will not penetrate glass, as glass will not transmit radiation 
whose wave length exceeds about 3*t. Quartz, which is quite transparent 
to Ultra-violet radiation is opaque to Infra-red radiation with a wave length 
exceeding 7». Rock salt is the only known material that is transparent 
to the longer Infra-red Rays. It is obvious, therefore, that any derier for 
■h, i/rnr ration of Infra-red Hoys must no! In surrounded by glass or quartz 
—no glass may intervene between the radiator and area to be rayed. Since 
it is the long rays of low intensity that are needed, it is necessary to use 
as perfect a radiator as possible to get the maximum amount of energy 
emitted as Infra-red energy and as little as possible transmitted by direct 
conduction or convection. A “black body,” heated to low temperatures, is 
the ideal, and the temperature necessary to get the desired wave length 
can be calculated by Wein's displacement laws. (See note, page 23). 
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i iumIv Steinmet* used Silicon (Si), in rods heated » 
n l»>« ck hv means of the resistance lo an electric*li£ 


/s a by means oi uic r«»«aMHwv w .m electric ri/ - 

moderate itst .|f. Naturally, the wave lengths of the ra'd&S 1 

inherent in lh ' JJJJ C on the temperature of the generating element. 0n » 
Kiven ofT d *‘ ,K ‘ of various diameters and lengths have l*en used a* .1 
Carl ain b!ack |>ody. hut if they are continuously kLf at he 

nearest «PP»™»g r |ent to produce the lushest type of Infra-red ruJL. * 
tcmpendurr H ,,1,-more. the heating of carbon rods to a »uRi& 

"“"^lu^^n'u.nes so much electrical current a. to render the! ‘ « 
tcmpernUiH ‘ . the difficulty, also, of getting a mass of carbon un? 

prohibitive. 1 h pro( |uring a quantity of radiation of definite theS 
S^u^nd Mt-ick and positive control On heating cfe 

mds the linear coefficient of expansion is such that unless a careful hook-up 
’ nade rods will break and form arcs, with danger of severe bum, to 
, 'ope,atm and patient. Carborundum (SiC,), is rather more perma¬ 
nent than carbon, but is not nearly so ellicient as Carbon or Silicon. 

Now if the most efficient producer of Infra-red radiation is a black 
body, the question arises: How may we produce a perfect black body? 

A hollow wedge opening at an angle of 5 to 7* ^ degrees, with polished 
inner surfaces, and electrically heated, is the most perfect “black body." 
and hence best generator of Infra-red Rays. It is a well-known physical 
fact that when a sheet of polished metal is folded into the form of a 
hollow wedge of ”> to 7'j degrees’ opening, the ends closed to exclude 
extraneous light, and the wedge then held in a bright light, a condition of 
complete reflection supervenes and we have thus a “black body,” one in 
which we have almost perfect absorption and emission of radiant energy-. 
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r » . illustration below (Figure 1) represents the principle of the hollow 
,,. , lS applied to black body production of Infra-red Rays; and, Utkin* 
V. principle evolved by Rubens and proved by Steinmetz. ct. al., that a 
: absorber of energy is a perfect emitter, this constitutes a "black 


perfect 

body*’ 


I A 


-Vif« vst rerts tu&TIMJt Tr* TXK* KOr nwcrtt 

T*V(W\CV* nOUfVVttX* WfSA-Sf 0 OCNtAAlOAX 
.ntrcij Ir« i#Mi>row'.AT«3» or UCHIT »tw 
ttnrtu T*U*jrO*mt.O*Or **> 

tno'ov *to utfft mis- 


17 


rial 





kir>fxafftftdjatt fi 

mmrZ-Jtltikv' 


xsac or r* »ts>Gt 5 «s tMGCtMUO to vuw 
cuasw TorwirwiXT-Bufk’flWfer 
-rx »CTIA utPOii ore* at m amoiC or o*o si 


•*»ftfinc Incuts 


FIG. 2 




? ■. r ■ \ . 

;,, ':////! a x 

r«f ofl 

8?K 

1:n./V* fiOr? I JCt t ) 

A etutAATOft ee, 

»-«rc «*'> »•* owtt urf*J» 

•r «uc«. r srtcrm^i 


. Aajr Vfwch farndc 
'rblae SpccUuml 


»r Tut iOutw Ttrrt 


.-ATOMS w*w 
ft***t L * t,pu TOTEM' 


. . Hu LOU fOTOMTUIK* 
vtmtnoT- 
,0ft rntNcncM 




And according to theory and practice, a "black body” heated moderate- 
1 gives off Infra-red Rays. So, if we prove the wedge (Figure 1) a per¬ 
fect absorber, it must Ik? a perfect “black body” and, when heated, the best 
producer of Infra-red Rays. 

Note 1. 


- t- / V- I 

PLANcki Lav/: J\-CiX (e -i) 
VVlF.NS Law: X „ T- 2940 

O TEFAN fioLTZMAN I a AW« . )mk«- K(T HO 


i, tp 2: The (ireek letter is the symbol for the unit called the 
■’ whirh i» u unit of length of one thousandth of a millimeter, tine 
or, rrptjiU Mkkhi Angstrom units, abbreviated A U, 
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The hollow wedge is made of highly polished metal, its sides subtend¬ 
ing an angle of not to exceed 7 1 -j degrees. “Source of Light” may be any 
source of Radiant Energy, natural or artificial, sending countless rays of 
energy into the hollow wedge. 

We take any one of these rays which enters the wedge; and, in accord¬ 
ance with the law of rellection, "the angle of incidence is equal to the 
angle of rellection." the ray is reflected back and forth across the hollow 
wedge, getting shorter and shorter at each reflection, until it finally ex¬ 
tinguishes itself. Each separate ray acts likewise, and we observe that 
the highly polished wedge, even when held in the strongest Sunlight, 
seems absolutely black. * 

This, according to Rubens, Achkinass, Uerschell, Thompson and 
Stemmed/., constitutes a perfect “black body,” which, as stated bei°wj 
give- OIL when moderately heated, Infra-red Rays of wave length ana 
penetrability commensurate with the amount of heat applied. 


- Multiplication of “Black Bodies”: When a single Wad 

i' used the energy is limited, because the energy at low tern 
•• and long length is ver\ small. To v! enough , , ! 

r, “ c,, - SH, ‘»‘y to increase the number of individual Wad 
1 " the same temperature, and each one giving oir itfl cm’ >f- 
\Lci T*T *"»**»• Th, ‘ tot » l «n«wgy emitted from the ind.vidua 

JJ*2r: bu * thu U'nicUt w at HI long; for. • " 

. .,' , r zLu f u H, V ,n .*. " ur "" """M .. h*<i i>»' 

pl.ntv of »invlc Mnrl/V I order to get the desired Intensity, a ,n . 

that IB. rnaking imrililid w'e.liJS Vl'l',) ,y nu ‘ k " , K the w.-dge 'VonlllW” ^ 
V P»rwiei wedges by folding a flat place of sheet metal so » 



















to 


r m»rgy .. m lie mack body.” rendering it canablo 

„f producing enormotw quantities of Infra-red radiation the wave length 
,,f which is controlled by the temperature at which it is operated This 
t. mporature, of course, must be appreciably above the normal body tern- 

rat lire of 08.6 decrees. 

A secondary advantage of the “continuous wedge 0 is that practically 
the whole exposed face of the applicator is a black body and Infra red 
radiation is emitted over its entire surface. The surface can also be 
curved to direct the rays at the desired angle. 

I. Experiments and Conclusions: Elaborate tests were made in 
the Research Laboratories of the Ilurdick Cabinet Company to prove that 
the Infra-red applicator, using the “continuous wedge,” is a generator of 
Infra-red radiation. Similar tests confirming the findings of the Rurdick 
Laboratories were made by the Department of Physics of the University 
of W isconsin, whose report is shown elsewhere in this work. (Page 19.) 
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To detect and measure the Infra-red radiation it is necessary t 0 
two very delicate and sensitive instruments. (Figure 6.) These are th* 
thermopile and reflecting galvanometer. A detailed explanation of these 
instruments is beyond the scope of this article, and it is only necessary to 
know that the thermopile is an instrument which absorbs the lnfm. re H 
radiation and converts it into heat. This heat at the thermo-junction of 




Figure 6. 









■ 




''^ uri ( . e metals in the thermopile generates an electric current. This 
um ru is very feeble and must be detected by a very sensitive instrument 
_ \, n ^ a reflecting galvanometer. In this instrument there is a very 
romirw^lv 01 l', HC J? ,s cau .sed to turn in direct proportion to the current 
^ r ? m 110 thermopile. The mirror reflects the image of the scale 
fW^.'rvLi e 'Tk ,pe i t .^ ro “ Kh which the indications of the instrument are 
, Reflections of the galvanometer are in direct proportion 
tk T °f Infpa * red energy falling upon the thermopile. 

,s sensitive to Infra-red radiation that it has to be 
from'if < f i 1 'ght proof box to exclude errors due to radiation 

[he Mr* ^ £!.?,^ dy ;u etC ’ ThiH box hits a small slot through which 
Ao,,. ,. r L. V on) th , c ‘ ^, er,orator and fall upon the thermopile, 

th" ten ru rjitnro ,r - 1 !* ,X| ' H a ®cnsitive thermometer to indicate 

f"d g^r.Vr «t» r i* imh'Vif ."'^inthe box. The temperature of the Infra- 
r 1 w nt,rnt "r IS indicated by a t hermometer. 

infr^r^fl^^rt.i, V." coriHlsted of varying the temperature of the 
v;,run, terrijH-r itur# « ,lf deflection of the galvanometer for the 

\C*7u ) ( - uSjTi '! U r ”*<»»■«* a curve was drawn which 

t/» the rury,- olott.,,i n,# u ‘ted for each temperature. ‘Phis corresimnds 
tL X " : 1 *hdt,,m. law: .1 total K (T* f). 

r- tl . . cttrv ‘ 
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I }lt . curve plotted from the data taken on the Burdick Infra-red gen- 
1 '! ‘ s practically identical to the curve plotted from the Stef-m. 
'p ii/iiiiinn formula, which proves that the Burdick Infra-red generator 
i, Infra-red rays and obeys the laws of Physics relating to “black 

* c ;.. pidintions. . . , 

1 i»r.HVf that the energy received by the thermopile was Infra-red radia- 
n<l not convective or conductive heat, lies in the reading of the ther- 
l,on ; in the thermopile box. This thermometer was placed behind the 
Tv, rn, pile SO it would not absorb any of the infra-red radiation, but 
"’ l l sunplv indicate any rise in the temperature of the air surrounding 


wo 

the 


| | ^ | ) | | I PI > I ||lllVM*V • t v * ,, v oil out i 1 

thermopile. The thermometer showed no rise in temperature. 


Cum/Miratire 
Mark Hod? 
Craph 


t .<li*tnj l.y niirdick 
Infra-red CWBPJMI «* 

. .impared with the <*»'“■ 

.in ner radiated I* y 
t in, V Uidlt* according 
ti, Stefan-Boltx- 

irmnn Inw. It will be 
- i.vtcvl that the curve* 
tire practically coinci¬ 
dent. 

The curve ahown in 
the b>w«r graph repre- 
-fnt. ,hnt plotted from 
•i l hi- r rurally perfect 
titack i««l, generating 
hi an aheolutc vacuum, 
the mcaaiirrmenU bo¬ 
rne made by instru- 
rrmi.. which fthroret- 
t.-4llyt wore 111ui u|wr- 
*t*d ir. a perfect vne- 
uum. 

Tht curve «hown in 
►hr upper irraph natur- 
‘ l; ’ fu, *ld not conform 
->artl, to that ihiiwn 
•hr lower graph for 
**• '•■»«,# that ihr in- 
UM | |„ (n|r 
•nputation. could not 
S'laced In a perfect 
•y min- nor wu it po*- 
»l*c* them in 
• l-olotdr lirht 
L *J*b*ratti« on 

"f «h* nere.- 

making the 

rradinva a, 
lent intervale. 


" Py* 'he faei 
,! wu r “cv*» are 
,.,V"'incident 

* 'He llordieh 

• • aSti.’ 



la le. I 


KllfUr* 7 

•I ii ilHIn Su !«• for curv*# and i|* 


J4rt«y 

. , ii.ie |i|tMt**IM(* 

| oil* *1 <•' *',l,ll'l Of 
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Experiment : The hollow wedge **A” (Figure 8) of 5 degrees is 
modern tel \ heated. Certain rays pass through the Halite or Selenite 
scruen "ji'\ and impinge upon the thermopile. “C*, producing heat which 
• In, thermopile converts into electric current which causes a deflection of 
the reflecting galvanometer, “D." 



The Bolometer Test 


lnfrw-r.il IU>V from th.- Ilnrdlck “hollow wi'dK»>" Cc. mpre*-- paws ihr..iiK-li 
■ t>. n i: without absorption, nnorplitnc Thermopile C and Onlvnnomoti-r It. 


fbonitr 


There is no deflection of galvanometer, “D”, until wedge. “A”, is 
heated, and the best evidence that the heat waves do not exist is that in 
the presence of heat waves, the air spaces, “XY”, would carry the heat 

Writhe ^S^eln^R 5 ' 81 ^ thermometer * “ T ” would show a rise in tern- 

tr, Ih * ?,’ Ctll i-Yv" *»P ut .in operation, its air-blast blowing perpendicular 
Mown S V / N °rl lf , t ‘\ ese . were ordinary heat rays they would be 
; aS I hc de ! l , ect,on 1 of the galvanometric needle at **0” 

‘ hat ** 3, 6 " 0t delivelin ' ! heat WaTO3 ' 

that tho'r'ivV,o S ^ , ,! e . C iV >e !‘ il V ent Performed in a dark room, it proves 
brings the wpdiro i 'V/i , Jllt ' et . aro ^£ht. As more intense heating 
Infra-red md th it if ! 'i fw at ‘ v ', e . t u, . s P rove that the original rays were 
trum The ravs non.V??Renting brought us into the visible spec- 
thf-rn hence w.- „ a,r and the scre «n “B” without heating 

Liu penctratin * p° wer rays, and also 

Experiments (Figure 9): 

>>><•<* My.) 

Halite lens. 

Halite prism. 

Delicate thermopile 
, * llc » U •••ll.-cUnK itii|viiFimn«Ur. 
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»• inure 'J 


Reflection—Concentration—Refraction Test 

, .i. i«>n nr»* <»‘"' hlr refraction without heutimr any of thr , , 

, t,, ii< liuht ray*. (Son report in-low » m nl# InvolVfnl pruv< 

| H* ^ ^ 



Wedge. “A", with its tace turned toward the opening of a parabolic 
reflector. I* • Wedge, A , is heated and the rays formed are thrown 
nit., the parabolic reflector, “B”, which reflects them and converges them 
to lens. “C”, which refracts and concentrates them on prism. “D", which 
changes the course of the Infra-red Rays, refracting them to the slit of 
the thermopile. “E”, where the rays are converted first into heat, and 
thence into electricity which is transmitted by wires, “G”, to galvanometer, 
F”. which shows a large deflection. These rays are invisible, yet here 
• see them reflected and converted by the parabolic reflector, *‘B”, re¬ 
tracted the condensed by lens, “C”, to a point on prism, "D”, and refracted 
ut of their then plane to thermopile, “E’\ Here we have refraction and 
r-t!.'Ction. without any of the elements being heated. This proves that 
these rays are light rays. 


Haiitmal 
I ndnal 
Trratmrnlt 


in.ri 

‘•Pt thr rr»i 

IV*'. «*▼•«*< 

’* r*h.f of 

£'«***■ -o, 

-V. r tntnnn 


* ‘ ▼•flair 

'M Intrm- 

► *•>*,5. **? fnak*-* 

r,f «- WI4 + 

*• *»>•* 
*r., ***** 

*** MMffiflfc 
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VI 




The Terltnu/ue for the line of the Infra-red Kayn it not Com. 

' plicated, and It Permits Perfect Don ape C on l ml for 
Delicate Applications. 

l simplicity and Certainty: In probably no other modality in 
nhvsicul therapeutics is application more simple, control more absolute, 
and dosage measurement more exact than in the appliances for the use of 
Infra red Ravs, described in this manual. 

Instruments with delicately calibrated control now make possible focal¬ 
ized internal applications for destruction of infections, fibroses, etc. These 
methods of definite control make possible the graduation of a course of 
treatments according to symptomatic indications, and the writing of ac¬ 
curate prescriptions to meet these specific cases. 

Applications are divided into two general classes: (a) “Mild-Pro¬ 
longed"; and (b) “Short-Intensive." 

(a) “Mild-Prolonged” applications are especially adapted for use 
with the patient in bed—in the hospital or at home. The applications may 
be continued for hours, days, or even weeks. In making these “Prolonged" 
applications, the applicator, whatever the type, should be removed once 
each day and the skin bathed with cold water. 

The class of cases where these “Milk-Prolonged” applications are espe¬ 
cially indicated is large: (1) All painful conditions, such as arthritis, 
rheumatism, neuritis, sprains, dislocations, contusions, surgical wounds, 
and various traumatic lesions; (2) congestions of various types associated 
with low vitality, such as gastric—for either direct stimulation or indirect 
derivative action—pelvic, splanchnic, renal, articular and respiratory. 




Relierinp 

Pulmttnary 

Congetiinn 

No oih»r in* ii ii • 
or tlcvlcc knowti to 
m-ttiral pt nr tic**— 
in offlr*-. horn*- or 
hocpital—I* nt nil 
comparable with 
th*«* practical. 

• afr. effect lr» Infra- 
rent l'*'l» for local. 

• Uf f»»l applica¬ 
tion* 

Tli»» »t» tight In 
weight. Klttlfl lh«r- 
«r«it»ni or pot«*a. 

■ 

•oft an*t comfort- 

to t h» pal |cr,l 

• r.d to *' *t pr.nlilv* 
lit Ih* If *ffr » t» 



I *. 
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.Id «itiv£ hyporemie maint.cd. Z^SSSU tESSSj! 

Appliances to be used: 

.\. Infra-red Compress type generators. 

H. Infra-red Pad type generators. 

C. Infra-red Orificial Applicators. 

lb) The "Short-Intensive" method follows the general principles of 
the "Mild-Prolonged applications except that it is adapted to office work 
sell as to use in the hospital ami at home. Its use covers the entire list 

of Infra-red applications. 


Infra-rrd 
l rethral 
Applicator 

For anterior and 
p, .tcrior urethral 
application for bac¬ 
tericidal. tonic, and 
ied«UT* effect. 

■<J. C,“ operator* 
claim that the dlfft- 
rallies of urrthral 
treatment* art 
lefcome bjr the 
nurdick Infra-red 
method and that 
Ue remit* achieved 
*r» *r- unurnal that 
the appearance of 
•hi* eerir* mark* a 
"*• *ra in "Q, I’." 
pear f)c» 



• r/ l That Infra-red Kays art- con vend bit* Into sab* 
nc* produo active hyperemia In these deep tissues, 
■ :r,> Jhat .f Infra-red produce* hyperemia, it will bre 
• fid fongfiition tpiirklv and effectually by b» in K * ... 
if,/ rr>M., »| amount of fresh blood* highly chiugei 
;* " f, d hemoglobin; 


It 


Therapeutic Application: The use of the various Infra-red 
therapeutic modalities is not founded on the sm» * ( 
r trable theory, but u|K»n the solid rock of demonstrable fact. 

1 * - shown: 

I hat Infra-red Ray* do penetrate deeply into human 

•ae . * 
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__ . nractlcaHy all diseases are accompanied by _ 
IlH. rh * t t JK2ve Hanguiniferoua engorgement (slaaig) 
cwuscd | I until this passive engorgement U „? r d 

in a condition of stains may well lie likened t„, 
i-.^t.<l • , stop))ed up at some point until the sewage * 

newer that nai „ „ f t h c various house* with concorniUn! 
bucked UP ‘ft [stasis]. Workmen [red and white c£ 
'“tl'ltf me sent for post haste. They bring their hoses [any de! 
T** .‘hi t’will Hush out these congested area* with blood] which 
when attached to the nearest hydrant, wash out the effete mate! 
rial ? Thus does the freshly oxygenized Wood, bnngmg oxygen 
| hemoglobin, serve in washing out the effete material resulting 
r „ condition of stasis in any area. Venous blood is charged 
wit), waste formed by the breaking down of liody protoplasm, 
which is being conveyed to the various emunctoncs for final pas. 
.suri* from the* system as excreta; 

5th. That propositions 1, 2, 3, and 4, can be proved; and. 
that being true, one can reach a definite conclusion, i. e„ that anv 
one of the Burdick Infra-red appliances will break up stasis and 
congestion in a natural, safe and rational manner, and will give 
quick and complete relief from subjective pain in conditions that 
get scant relief with opiates and narcotics. 


Infra-rctI 
Colonic 
Applicator 

Tins Infra . rod 
Colonic Applicator 
many dialinci 
Advantages 

Application* a 
made to definite 
area* ouch 
lilrwrs, obsergM.), 

itreai 

—rir to the canural 
colt, til* field In ca* 
lorrhol and other 
•ondltlon# 

The Infra 
lif-Z • l"V« i 

n£ k r , .. r '" , " ,, ’ntc 
* *' Uon on t* 

^lVi" / ,l ' a. 

’ It • t m * i 
tion may' 

la'aly 1 , «*’? , " M »l 

“* f 'f Jftfurtlon 


Gemr-Perforat Position 
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, such a sensible, safe modality that, with » tw a;.. .• 

rh !'n n‘“l»«'*'' " f'" l>i» patu-nt. Ho c!,,, h,,^" v d "f ‘ ,0 “- ll " 

If-Mh, " Ml 1 ' c f‘‘ ,ve ‘''IT" "l' 1 '! a , nd heal '"K 1 'Kht rudiations'iiccord'' 

tl1 - . i,isdirections as long as the electric current is on. even if the atto»H 
'<*. fc&U. or the pat ion l sleeps And there is no possible dagger“tata 
; I,cation—such as tissue coagulation, burns, shocks, etc. 

• un Yi,c *Mild Prolonged’; application has a large field or usefulness in 
. ,..i cases, either chrome or acute, characterized by pain, oedema, stasis 
- .sequelae —such as bicaking down of tissues, slow healing ulcers 

iT.cUii'**- «^ roses - K an * rene ’ t ; tc - 

lnfra*red Kays, as noted by Evans and Keisling, seem to have a specific 
f r , t in stimulating the inception of healthy granulations from the bottom 
’ f- low-healing abscesses. This treatment does not contlict with anv other 
;;; ie ot - treatment outlined by the physician in charge. For instance, in 
;v' ma tter of slow-healing abscesses, the trauma should be thoroughly 
; ; int «i by antiseptics or perhaps sterilized by Ultra-violet light, and the 
In/r i-red applicator then applied for hours at a time. These applications 
should be radiated to the bare epidermis and. if there is much hair, the 
pirns should be shaved clean. 


ftr mil 

Applications 

T h *• Infra-red 
n»v» in NVpbriii!* 
pr .rld« u dfUnll* 
r-<-lJD nu* tor dffl- 
nit* ir«lU: 

‘Short InttailTf" 
ii. r*U*T* inflam¬ 
mation <•( Ibr kill- 
r»y; Mild f»m- 
fur callttlar 
r-*»»*■ ration. 

Tkpw not famil¬ 
iar *Ith tfj»- •plon¬ 
k'd r»,ulj, m r«*ll<,f 
f Pam and normal- 
' r> *' -ht (.a*hnloirir 
' obtained 

- of Infm-rrd 





M clinical reports demonstrate the wonderful ,, ,»‘,«ig 

*01 of various forms of rhcuirintiani and rhoUfiwIn’ 1 * . j , M 
I'lft* indicate complete relief from pain, absorption " *• |n . 

f 'Moent r«greunion of oedema Ami this pijH-erhue ■ J(|C4l |,, 

'’•unity | ft I of tudying each imli\iduiil i 

of infection and to eradicate it. 
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, Connanv and France indicate an exten*w 
Itcccnl fancies. relief from intolerable pain without 

„f Infra-red and tendency to habituation resulting from the” 

lucking up nf « rr.u- thc „tent of claiming rep-eaaion of the tui#£ 

«f opiates.i .jln is of such import that it is receiving nZ 
mass. This Ja-t cl, ^ Burdick Research Laboratories, and not until 
careful lieen satisfactorily completed will we make any ata ,'' 

careful t«su * . jj roa( j claims. 

meats concerninK •, that, if we can raise the temperature of the 

H vvml IH aeem however^ to g su „ icient dt , Kree „ f heat t0 «£ 

tumor miu«i ami m without disturbing thc normal cells, we shall h.w e 

m " st ardent hope is ,he accomplishm ™‘ * 

‘'''^umm^h uo'set'id hard and fast rules for the treatment of the various 
r with the Infra-red Rays can be given, a study of the nhysi. 
T^r Xcts of these ravs as set forth in this section will guide the 
thoughtful practitioner in selecting that method of application best suited 

t0 ^et hin'beari^mind the following salient points, as they will bring the 
attending physician to a comprehensive realization of the value of the 
entire line of applicators in any field of medical practice. Infra-red Rays: 


1st. Are analgesic; 

2nd. Are soothing and sedative; 

3rd. Produce mild, prolonged hyperemia; 

■Ith. Act as a cellular stimulant; 

5th. Cannot possibly burn and shock patient, nor coagulate 
healthy tissue; 

fith. Positively break up stasis and congestion. 







Dor mo I 
Application 

Thuif famlllnr 
wlih the l>rni'fltn of 

"f"m» ntatiun**' mill 

> I. m |l r r «i ,” by 

meane of rinnni-l 
rlr>lh« dippn) |„ 
fu.t water «.» ei. i,n, 
• III •ptuerllb the 
«r»*n aupe-riorltjr nf 
Oie Infm-re-il mi-th- 


U l» lh» moot 
r'.NVrnlent nr.rl ,,f. 
room- me 11,„r 
•Pfriyin* "Umi" t„ 

UfMl 

’*• *•*••** t 

hy in. 

|eei|,*t f «it inn 
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, m .,llv. the technique exhibited in the use of ^ r» 

!r,iv ° ,h,, .Li h .* r *?! u iL c m : »n^»i prJLHSlJJtteS tirn 


,n V*I!J umK 1,1 Fop instance, in the case of an 1 *a£Irl»«? indicated for each 
'k d Hi I Ih* evacuated if ready and then treated with 7 int ? f J ,, ' unculosi », it 
which the Infra-red should he applied to th^ 7,T,' W ' 

r\\ for evacuation and too late to abort the nrocesl ttil t* r f \ pre * 
m I.iilw’ measure prepare it for evacuation at the ^rlfest 
The same proposition holds good with adenitis, acne, and other diseases 
lcicterial etiology. ‘ 1 

• .wither does Infra-red therapy militate against the use of proper vac 
cities or sera, but nithei enhances their antigenic and antitoxic properties. 

3. (linica! Report: Clinical tests made in the Laboratories of 
the Burdick Cabinet Company on many college students suffering intense 
p-un from various sprains, contusions, abrasions, and that peculiarly pain 
fu! condition known as “charley horse,” which has heretofore been treated 
l>\ various liniments and embrocations, together with massage and band¬ 
ying. usually with loss of considerable time in bed—showed really re- 
marknble results by one hour’s treatment. 

A. B. had an enormous “charley horse” on the right thigh. Was so 
excessively painful that he was carried into the clinic. He had been thor- 
-Highly massaged with liniment by his trainer, who had predicted at least 
a week in bed. 

He was given one hour’s treatment at moderate intensity with a 
Burdick Infra-red generator, and it was evident to several people present 

• ‘.o physicians among them) that the mass had been reduced 50 per cent 
: this hour, and that pain was almost entirely relieved. The patient 

liked away to his classes without the aid of a cane. 


R 0 h+ring a Cam 

of Mrdin 

<0/Ul» 

F.r-r, f a . 

_ . ***i ‘nUnUair 

«w- .‘*** ** •» wk*. 

M. •' V ' < 

. 7 **• i»hMU 

M <1* 4 ,. 

»***<*••»,., | „ 

4 —/TI*"**"'* iZ 
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VII 



U III Urn! Production of the. Infra red Kays in the l, 

Tissues Take the Place of Diathermia? P 

, The Two Modalities Contrasted: The nature and purpose,. 
. Jllitie* are quite different, though the Infra-red methods may * 
• led |H." >" much " f the , "‘ ,, k a diathermy currents. j Us \ * 
efficient I v and possibly more safe y and economically. 

Heat production from the high frequency currents is from “within 
outward," while heat production from the Infra-red Rays is by penetration 
of the Rays from the surface to deeper tissue. 

In other words, heat production by diathermy currents is “focalized** 
between two electrodes of equal or different sizes, while Infra-red energy 
is dispersed equally at all angles from the Generator over large or small 
areas. 

2. Advantages of Infra-red: The use of Infra-red Rays over¬ 
comes many of the disadvantages encountered in the use of diathermy 
currents: 

(1) Expense, both initial and operating: The low cost of the Infra¬ 
red appliances—with practically no maintenance or operating costs (as 
current consumption is small)—recommends their general use for internal 
heat-production purposes. 

(2) Safety: Danger of tissue coagulation, present to a degree in 
diathermy, is entirely removed in Infra-red applications. 

(•») Portability: Diathermy apparatus of sufficient size to be effective, 
is somewhat bulky, heavy, and difficult to move, while the Infra-red appli¬ 
ances are so light, and easy to carry from place to place, that their use 
nced ncvt - r '* limited through lack of convenience. 

V,;"'u"! lty . : i 1 Jiothermy transformers require an A.C. el ec, jf 
entire Infi V ^ ac laptation, whereas the applicators comprising th 
either A r or 1) £ ei ,es ma - v connected to the ordinary light sock<?« 

VIII 

I lo re I, Danger Attending the Use of the Infra-redRQ* 

7, ( l J Z' Ui0na "y “ “• V*e of x.llavs and Othft 

electrical Modalities. 
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u „ of the Infra red Raye is attended by n., „„, r . a 
‘ (i()t the use of fresh air and sunshine. mwre danger than ig 


1 L„r this very reason, the liurdick compresses n.a« - j 

L, |v adapted to use in home nursing and horn, £2* appl,<,,,turs are 
*£t£n •»" the family physician. K ° a nam treat menU. under the 

d ’V>nmeU. Lukeiach. and other well known authorities 


■I" .violet attest to the fact that the Ultra-violet ri" bSS? JT the 
> r i.-d have the power to destroy tissue, and that thfv* ,njf act,n, c or 
C /’iI l |!li*mr vegetation. Steinmetz holds that our entire n*** < i mle ^‘P^ble 
,° h ? S-rodW» Of the sun. and that were he>‘^„vX 

would I.. with the result that the life of nur nS annuls. a^dfeLTe 

)inr „ wn lives, would soon be wiped out. a nence 

Every physician who has used the Ultra-violet Rays recognizes the fact 
that, after a burn made by either the air-cooled or water-cooled Ultra-violet 
burner, there is considerable desquamation, and destruction of tissue. 

Regarding the use of the X-rays, it cannot be doubted that they are 
destructive to both animal and vegetable life; the reason for the use of 
X-rays in cancerous conditions lies in their power of destroying cell 
proliferation. 

Radium as a curative agent depends primarily upon the destructive 
|H,uer it has on human tissue; and. though it is an agent of highest value 
when carefully applied by one skilled in its manipulation, in the hands of 
the layman, it is an agent of most lethal properties. 

Returning to the Infra-red Rays: Their use is attended by absolutely 
ri<> danger whatever— no shocks, burns, or destruction of tissue can pos- 
-it.'ly follow the use of the Infra-red Rays, even when used by the novice; 
.m i the physician may safely hand one of the generators to the nurse—or 
v< n to a layman —and still be assured of excellent therapeutic results. 


IX 

I hp Process of Generating and Applying the Infra-red Rays 
Is Less Expensive Than Such Modalities as X-Ray . 
I Itra-violet , etc. 


’ 'm.-ds but a cursory inspection of the apparatus for the application 
1 '‘-red Ray8 to know that this is without doubt the simplest and leas 
lv '-‘ °f all physical modalities. 

r “ are no elalairate electrical apparatus; no heavy cumbersome 
• dials, selectors; no exposed wiring and no need for special elec 

fl * or sockets. 

Rurdick Infra red Compresses and Applicators produce the neces- 
’body" in the simplest form imaginable. I lie henues * 

pounds and is so small that the physician carries R b ^ 
is-dside as easily as he carries his instrument case. » . ^ 

; f di'-k apparatus to the ordinary electric light socket and i«k 
r ot/ »,f the rays by the indicator on the regulator. 
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Tlu* current consumption is small, and the heat obtained uniform, so 
there 'is no necessity for attendance of the phys.c.an during the full 

" f The ItalSck Awlicalor* arc induced by modern, quantity-production 
, i n the largest plant for the exclusive production of Liirht 
S.-1 . Mwrntu" in the world. By these methods the unit cost U™ 
,ucd o ik lowest possible ngure and the resultant selling price of 
the Burdick apparatus is so low that it is within the reach of the average 
patient for whom the physician prescribes it. 

This means that the physician does not have to keep a large quantity 
of apparatus on hand. He need only have the Applicators and Compresses 
for his ( Mice treatments. When it is necessary for a patient to use the 
Infra-red for long, continuous periods at home, the physician may prescribe 
the particular appliance to be used. 



'A 




Summary 


To recapitulate: The Infra-red Rays do deeply penetrate human tissue 
and bone, to a depth of four to six inches, and are transformed therein into 
heat. A perusal of such standard medical authors as Gerstenberger, White, 
Cleves, Nagelschmidt, Schmidt, and a host of others convinces one of this 
fact and even demonstrates it by experiment. 


Heat is molecular motion and it massages the deeper tissues. Heat 
eases pain—it is analgesic. Heat brings an influx of freshly oxygenized 
blood replete with the normal antigenic properties of the blood and in¬ 
creased hemoglobin content. 

Not only our own laboratories but many others have reported that 
the fiurdick Infra-red generator produces a rich radiation of Infra-red in¬ 
visible light rays. 


the above statements together and one cannot fail to agree with us 
cat tne burdick Infra-red generator series are worthy of a thorough trial. 

e.. ,ue founded on a strict scientific basis, are safe, sure and portable. 
I ; CH nt entrusted to your nurse or office girl with the assurance that 
Tvl unrtl0n Property. Should the attending physician deem it advis- 
r rit * ,n ^ may even be operated by an intelligent pa- 

' ,,nd ‘' r lhe Physician’* direction. ..f courae. 

r and'' t- li .vl'', , f '"lccporled experience* of the physician* in who* 
there tu'f.1 J !.\appliances confirm our belief that in thou* 
high-if ortU r jin/i #'? T < " ca ' profession a therapeutic agent of the 

raf?r.r,tr2&Vtk^ '* f#w ^‘^ies in the use of which there are 
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Hurdirk Infra-reil Campreue, 

rht , Compress series of Infra red Generator* , ru a * 

1 „mie or iiwtitutional practice. ,lre for either 

provided with accurately calibrated Potentlom*.^ 

>“';';r:nr'^ b i l Sr-. <,p ' r * ,or te ,h " 

TExt r« 1 —— 

ri , .ri;tl innulotlon protect* body of patient from contact witK . 

r T . h pcct comfort while hold er the Comp**** In Sr^^ i t%u Ul ^ ^ 

j.;T;:;M^.i"r n 'iTh S;U ciSiZ7“‘ ° f »■*«* *.«. 



Hurdirk Infra-red Compress ISo. C-l 

5 "f appUrntinn to unkl». wrluts. hand* anil emit I If r tn*nibi-r«. 




Iturdirk Infra-red Compress iVo, C-2 




' ... l"»' t linibf r• and medium «li*d »»tr« , mtlle« 
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Burdick Infra-red Compress No, C-3 

IK"\ 10 “ 

K,„ application t.. ch.-«. pelvi*. back, thick- on.1 other lar K ir portion. ..f thr h.-l y. 


The Burdick Infra-red Compress No. 3 is perhaps the most popular m- 
erator of the entire Compress Series, due to its wide range of adaptation to 
all members of the body, from the smallest to the largest— particularly to 
the pelvic region, the abdomen, and the lumbar and sacral areas of the bacK. 








Infra-f'tl 

l.ffirrutnr 


flit* member of the 
pad -frin b unlike th« 
I'.JI anil l*.J* in 
that it t>|wfalil* from 
<h* twtrttMunatar, hu« 
"»f' ruiibrr •uppurt* 
an.| a poltahnl m*tal 
for olfirc treat, 
aiaat work. 

ft* (rlhrt pari*. I*. 
ia« «-iui|>|«*l with »|M>. 
rla> ih*Tmo»tatW mr>- 
tr«>t arwl • ,i|rrvti,wfi «,». 
►f*. hr* t—'.liarlr 
a4ap4*«i to vrmrrtptbHi 
In III* hom*. inulrr 

•fe. lormaat itiraatkin 
•f th* phrilrian 

A. <b» apf.llratoi 

J* »«•**<»»■ 

flan MHly a f*a 

—« M a w .i 
"•*■•**-»* 4#*|*» f,„ 
lk*«i».*i a|,|ili 




(C) Jeff Behary 2019 


43 


































































I 






It art lick Infra-red Generators (Pad Type) 

rh e Infra-red Generators (pad type) are intended especially for 
. ' • prescriptions for use in the homes of patients ' ^ y for phy * 

- c - hcv are provided with Burdick "I Hack Body" continuous wedge* thor 
lt absolute thermal control, and an off and on switch * th 

nW Vhii series of Generators is adapted for application of the Infra-red 
I • i\ < to all parts of the bod\ ,. hut w ithout the continuous support or Poten 
“ l : L t . r control provided in the Compress series. 11 ™ ten ' 

1 The Pad Generators are constructed with a radius to fit contours of 
different portions of the body and llexihle support. There is a lamb’s wool 
, lVer for the most perfect adaptation, and comfort to the patient. 

Where mere heat applications are desired the flap on the No. P-50 Gen¬ 
erator (pad type) may be buttoned down over the “black body” wedges, 
thus forming a heating pad. 





llunlUlt Infra-red Generator (Pad 7 ype) fro. 1-50 


iron* 


V ,H rihsm }. r ' .front of Um <*#n#r*tor UluwroU <>.. * ,rU 

**'*la» . „( t»•••••- f l«*n«nit'if «. Imdy” * ur " 

i- « i.vr, «.», r*».. Iimt. ..f On- riciiHfulhf, wmmmImw •" 

1 «p|.|f.<|l»ii 
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I tun tick Infra-red Generator (Pod Type) No. P-51 

4 w x«~ 

K<>r application to throat, frontal ulmincn, muatnid* rye*, etc. 


% 







Infra-retl Spinal 
Applicator f’-S'J 


Thoae familiar with ** n 'T 

flU, both tonic and 
hut uni] cold fomentation* “ „ 

• team comiirei»»» to the rt 

rrintily niiitedtnnd in *, im Fr nt!i 
of thiM Infra-nil •pin*I l*“ 
twelve incite* in !«««*■, “ 

|i| (cable, "eiiar*tcly. «o J 

ml. iloraal and Iwbar 
the Kt.lne for definite h p*. 

with...it involving 


"The .pinal |t**» '• Vii 

•elml.le iherm.Htallr o.ntrot 
in rM«*nl«iWII isivcf 
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Ihirtlick Infra-ml Orijicial Instrument Series 

l'.urdick Infra-red Instruments provide the most satisfy,„ 
' h ‘, obtained for administering Stimulation Radiation y 

n* 1 ' 1 'o,l’action to the Gcnito-Urinary, Rectal. Nasal and Aumf orifhJf 
ioMvh'f " f chroniC or “ Cl,le ,n " ammat °ry- catarrhal and infectioul S- 

d rSSss™ ar - ^ 

^ S’Wrate Potentiometer provide* positive control for administration of Infra- 
jjjy- f‘» r specific effect* tonic, sedutive, or bactericidal—desired in any particular 

k ' , ‘n„ entire Orifldnl Instrument series la operable interchangeably from the Potentii- 


’ ” Thr internal applicators of this senes, as shown in experimental tests illustrated 
lacnun- Nos, ■» and S. are transparent to the Infra-red Rays and serve a> the best 
. '„* iaer . t ,f the rays for Onficml application. 



Ilunlirk f’rnntatir 
InJni-rvd Generator 
G-l . I 

Note the correct anatomic- 
ul shape for retention of the 
Generator by the sphincter 
muscle In direct contact with 
prngtntic area. 

Also note the special con¬ 
cave shape of body of gener¬ 
ator. 


1 


raffimol 

' Generator * 

f 10 an d 12. 

the penal eorrujfa- 
n "f the Genera* 
, >jt r> dilate retention by 
‘^wl ruirae. 























Ilunlirk (In Ionic 

Infra-mi Genrrtitnr 

on I 

tfp u * ''** **"*• "* A> invention 
of the iii!innidiHOi|>r, mi tliotw, 
lllfrrwl more illftlrulty than tin.... 
Jtf.-rilnr the lower .tw| of ih, 
•'•■Ion. from tbr elamobt rt.inre •„ 
the rVflum. 

The It.inilvk Colonlr Infm-ml 

(i»N«»tOf la rnlrrd tbrmiKh -ha 
• nrnumlorroiw anti appHeil directly 
to th«' virorUlwl or ilmmled 
■ helium ami liy It* -~tattw ami 
tunic i.itiuo ami the hrulln* hy- 
lirrrtniii imiurni enable the phy. 
rkrtiin to «huw reaolta not hitherto 
obtniniibhr It in bat aft-IM i„ 
the irt'im-poi'tiiral tuition. 


fturdick IrrthrrnI 

Infra-mi Generator 

Serin G~l. I. 2 anil .1 

h i» worthy af mtr that few kmlWbl uaU | 
m w»J urethra. A Urpa perrentaae of men have ha.I 

■ prrUU imtkritb Im<iiut a more »r lm irritated 
mafi tlaa of the fnlle-uriiun trail amt tht> win 

■ artmraMy applicable to the irritated nimaa, hr mr- 
"i »tii nmaitim of normalcy In the ehortrat too 

•ihi. time 



*1 if h fumiehed to thee* -Uee mm; *1- 

• mm ;*-*X/h mm I it farnUhe* an earailent modai- 
•rr far the trea tm e n t of mm itrlrtnrw ami Ini la¬ 
tent** Camandl in relent to that rendition. Tim fart 
that the venerate* in heated to a r»ont •llahtly a hole 
e fartlllatee (he eat r a are «f a larger 
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Sarhiignl trrrU 
Infrn-ml Generator 
G-l 1.1, II oml 1.1 '<ri'* 

Title 'efiee of Inelrumenli, ito 

• tone*! to Ih II Naehilaal •( 

• ho wan fain lehr * a nrm.tlenl atm 

.rf.-.ilte He ran* ef lelleelto* 
horihea and alllM IhfK'toOM and 
latianemattoior -I the e*»»U 

The aweleiafr I* healmf I r> - * * *r • 
meal* mar he patred iradllr 
lanllline .li.prth In aaatart «•«*• 
the lafreierl •arfaeea 

I he raOeeltoimrin peerblee a* 
rotate ...allot -f temper aim* 
mtaui.>..| la tto dewffw <♦••**•* 
fat • tin.latino. »e.le*lea M 'to' 
a»al to.tetleMal aett«i. 
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. i ..•tH'li Slorkfi kl 
11 i<r'hi* Import*!*! 

, .. m prut. 

ltl**ll* •>! » , «*!»l* 
ik«i * ,M * . i n.tiiUr mi difficult 

£"*•"»'* niHhi-U. 

fllr Ul» »< » b ‘* 

WIM i!*»t »• lmj*>rtnnt In w- 
(rl hrr •utMim Infection* 

inrJ!." «<>rk. '« *«• •» f " cl - 

■* fur dll ra»c» wherr 

ET .pjdlratlona. u«l*r P*»ltlv* 
11 1 l,r »«*••" of • «lrllei* P 
i thoMlfh »tr«n* I needle 

ms.-. ““""r?, 1 r 

„,.„r c»v.tl«. are 






Uurtlick Infra-red 
Rectal Dilator 
Serin ©. D. 

I. 2 and .1 


IA I—For mniimoia 
racial dilation. 

till—For moderate 
rectal dilation. 

|Cl- For infantile 
rectal dilation. 

ill* Tli* Stork* Ha¬ 
lil !■ prot*. 

It ha- often heen 
demonstrated that ret- 
t«| dilation, rarricd 
out uni!*r * nurner 
than normal tenipera- 
ture, permit* <»t *•£?• 
iniinlt-M entrance- T6L« 
U an Imjaiftant *«**■* 
eration a* ■ 
of ilieeae*** “S3 

tlirht nr contract m 

•"XT.ru -M- 

SRttSrSS 

casiHrS 


























This splendid little instru¬ 
ment was designed and used 
in practice by George Starr 
White. M.D., N.D., D.O.. 

Ph.C., Ph.D. LL.D., etc., for 
more than a year with excel¬ 
lent results before it was 
put into commercial produc¬ 
tion. 

In all anterior and nasal 
inflammations and infections 
it is of the greatest value, 
either when used alone or 
when used as an adjuvant to 
other treatment. 


I ural Infra-red Applicator. OA-1 


The applicator tips are so 
designed as to afford both 
comfort and effectiveness in 
the use of these delicate in- 
rtrumenU 


The wide adjustment rai 
of the instruments pern 
their application with perl 
comfort to every patient 
gardte. of *kull con fori 
The flat spring * 
port- hold the applieut 
firmly but gently in posit 
during the treatments w 
further attention fi 
|be fiuree, after adl.j..lo 
to correct portion h u , tl 
heer. make, 
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What [hr ,nfr * ml Rayit Keally Ar *' 

' Somr of thr physiologic action* of the Infra-red Rny»; Their receded value 


I. 

II. 


111. 


VII 


VIII. 

H. 

X. 

Xi 


I. 


s. 

4. 


penetration ..-— -- —_ _ 

Increased vascularity of deep tissue structures 

Vital stimulation —..—--— _ __ _ _^ 

Va->unmtor stimulation and regulation ... 

t,, Increased leucocytosis, with accelerated catabolism and anabolium 
f . Deep active hyperemia, both an a means to derivative action and of 
increased inflammatory processes ..... 

.— 

Experiments and conclusions.— 


The Difference between the therapeutic value of the Infrn-ml Rays and that 
„f other portions of the spectrum used in medicine. Visible Light. Ultra¬ 
violet Rays, X-rays and the Gamma Rays of Radium _ . .. 

I Spectrum, general characteristics _ 

:t. Infra-red portion of the spectrum 

1 . Differentiation of physical and biologic action of Infra-red and Ultra¬ 
violet light . 




IV. 


V. 


Infra-red Rays distinguished from mere heat waves. 

I. Reasons for confusion . 

- Scientific designation 
: Experiments ami conclusions.. 


1’ioof that the new methods produce the genuine long-wave Infra-red Rays 

1 Graphic description of spectrum.-..- . - 

- A “black body" ........- 

a. History and development of Infra-red..... 

3- Multiplication of “black bodies”.....—«.—- —- 

Experiments and conclusions 


1 rH ‘ technique for the use of Infra-red Rays is not complicated, and it per- 
perfect dosage control for delicate applications. •—. 

Simplicity and certainty . ......—.—” 

a- .Mild prolonged 

Short intensive -- 

herapeutlc application _ 

f hnical report 


«**r*tt**Mi 


2 . 

3 




r 'production of the Infra-nil Rays in deep tissues take the pluee 

"* '<‘*th«rrnla? 

2 r ‘ »nod«lites contrasted .. -.■ 

* of Infra-red 

• i, 


** ' ,Mr 'k"r attending the use of the Infra-red Rays as m ’ cu 
,/..l 1,1 ttw ‘ X-ray* and other Electrical Modalities 

f h*j 


PWrtes* of 
i ana' 
lf n»ry 


rating and applving Infra-rod Rays Is less expensive 
h '"^alltle, X-ray, Ullravlolnt, etc. 
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Books Recommended by Us Covering th* 
Foregoing Subjects 


No. 

b;o — Eberhart—High Frequency Manual 

i -02—Grover—Electro-Therapy. 

1703—Saberton— Diathermy. 

1 - —Cumberbatch—Diathermy. 

!- 4 S—Grover—High Frequency Practice. , 


Code 
Expert 
I ngrov 
In sal/e 
. Inc itmb 
. Match 


Price 

$ 4-00 

4*00 

2.25 

6.00 

4.00 
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Radio News for March, 1925 


A Triode Antedating De Forest’s Tube? 



By D. C. WILKERSON 

A bit of interesting history on the evolution of cathode ray tubes from the early Crookes tube 
to the Von Lieben triode. The latter, partly in principle and partly in design, parallels the 

present day three element tube. 



T HE information given in this article 
will come as a shock to many well 
informed radio fans, amateurs of long 
standing, manufacturers and engineers 
in the electrical business. We have been led 
to believe that the origin of the three elec¬ 
trode idea lay with our own Doctor Lee 
DeForest. 

All this is more or less ancient history 



months and twenty-two days before DeForest’s 
three electrode tube patent. 

for the average radio fan who keeps abreast 
of the times and reads the usual amount of 
radio literature. The date of Dr. DeForest’s 
first radio tube patent is given as June 26, 
1906, the patent being numbered by the 
Patent Office as 824,637; the next was 836,- 
070, November 13, 1906. 

Simultaneous with the work of Dr. De- 
Forest, a group of foreign scientists were 
digging at the problem of the electronic re¬ 
lay. Wehnelt developed a series of metallic 
oxides which showed extreme sensitivity to 
heat and high cathode emission in a vacuum. 
Robert von Lieben, of Vienna, has been men¬ 
tioned in many scientific works as an origi¬ 
nator of novel ideas in cathode and other 
types of ray emitting tubes. 

THE X-RAY TUBE 

Let us hark back to the discoveries of 
Rontgen. In the early ’90’s, the world of 
science was just beginning to make headway 
with the so-called cathode tube, produced 
and modified by Crookes, J. J. Thomson and 
others. Dr. Rontgen, in testing the strength 
of the field of cathode ray influence in 1895, 
found that the rays produced by an ordinary 
cathode tube caused phosphorescence in 
bodies outside the tube, and that a photo¬ 
graphic plate was affected by the rays. He 
succeeded in photographing a door key 
through a leather pocketbook by means of 
this ray emission, which he named X-ray. 

The ordinary X-rays as they were origi¬ 
nally produced were developed by means of 
an evacuated tube containing two electrodes, 
a cathode having a semi-spherical surface 
and the anode being a flat plate, the center 
of which was also the center of curvature 
of the cathode. The terminals of a high 
frequency source, spark coil or electrostatic 
machine were connected to the two terminals 
of the tube, the negative lead being connected 
to the curved surface cathode. 

The high degree of exhaustion within the 
tube caused a much greater difference of 
interior electrode potential, and this was 
found to accelerate the speed of emission 
of the rays. In the simple cathode tube, hav¬ 
ing a comparatively gaseous content, or a 
vacuum of relatively low exhaustion, the 
speed of emission was slow, and the cathode 
particles being small, negative electrons mov¬ 
ing slowly were easily deflected by magnetic 


or other means applied at right angles to 
the direction of flow. 

Dr. Rontgen evacuated his tube to a high 
degree and the corresponding increased dif¬ 
ference of interior electrode potential im¬ 
parted a higher velocity to the cathode 
stream. In other words, the ordinary 
cathode stream gives off soft rays and the 
X-rays are hard. The harder these rays, 
the higher the degree of penetration beyond 
the tube. Determined by Dr. Marx as having 
the speed of light, they were not deflected 
by the application of a magnetic or electro¬ 
static field. 

THE COOLIDGE X-RAY TUBE 

Our own Dr. Coolidge found that he could 
heat the cathode by means of a separate ex¬ 
ternal circuit and that the resulting stream 
of negative electrons emitted could be bom¬ 
barded against the anode with a sufficiently 
high velocity to develop X-rays. His tube/ 
being a great improvement upon other types, 
because of the economy of current, univer¬ 
sality of use, and more sure control of the 
various functions of the tube, has found a 
ready use universally since its disclosure. 

He showed conclusively that the penetrat¬ 
ing power of the rays depended on the volt¬ 



age of the secondary, and that the breadth 
or density of the emission stream was parallel 
to the degree of heat emission at the cathode. 

In the three electrode relay tube devised 
by Von Lieben, the influence of the Rontgen 
ideas are seen. Von Lieben, in working out 
a practical method to control emission, bor¬ 
rowed from Wehnelt the metallic oxide sur¬ 
face as a source of electron emission, took 
the curved surface of Rontgen as the proper 
shape for his emitter electrode, and pro¬ 
jected the resulting electron beam through a 
tubular shaped grid member, the aperture 
of which was charged and discharged from 
an external circuit source electromagnetically 
or electrostatically. 


In the original DeForest patent, both mag¬ 
netic and electrostatic means for applying a 
third electrode current were included and in 
some of the DeForest cases a horseshoe¬ 
shaped magnet was wire wound and placed 
in such a position that its field would in¬ 
fluence the electron flow or cathode stream 
in the tube. 

It must be remembered that the “cathode 


Crookes tube 



The original Crookes tube produced a soft ray; 
this produced by the cathode stream. The 
Roentgen tube shown below, because of its 
high evacuation, gave off hard rays, known to¬ 
day as x-rays. 

ray” of 20 years ago, having a relatively 
slow electron flow, has become known as 
an electron stream today, and we have 
learned that this flow is composed of tiny 
electrons traveling from the heated filament 
to the positively charged plate, which be¬ 
cause of the law of opposites exerts an at¬ 
tracting influence on the negative electrons. 

At the time of the filing of the DeForest 
claims, and before, this truth about the char¬ 
acter of flow was not known, and Dr. De¬ 
Forest himself admitted that he could not 
explain the actual character of the phe¬ 
nomenon he had discovered and filed patent 
applications on. 

His collector electrode was a tube. 

The variations from the changing charges 
upon the surfaces of the control electrode 
produced corresponding changes in the ex¬ 
ternal circuit of the collector electrode just 
as we know of it in modern radio tubes. 

THE VON LIEBEN PATENT 

The patent was filed on March 4. 1906, in 
the German Imperial Patent Office three 
months, twenty-two days before DeForest’s, 
and issued November 19, the same year, for 
a Cathode Ray Relay. The patent papers 
were received and stamped in the United 
States Patent Library, December 19, 1906, 
making them a matter of public record in 
the United States on that day. 

The direct translation clearly states that 
(Continued on page 1754) 



Coolidge tube 

In the Coolidge tube, the cathode is heated by 
an external circuit, and the velocity of the 
negative electrons bombarding the anode so 
-Teased as to produce X-rays. 
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“MODERN 

RADIO 

RECEPTION” 

A New Book 

By 

Charles R. Leutz 

325 PAGES 
200 ILLUSTRATIONS 
FULLY BOUND 

*—-—•->——— * 

Partial List of Contents: 

Radiola Super-Heterodyne 
Diagram 

Western Electric 4B Receiver 

Model C Super-Heterodyne 

Model C7 Supe*--Heterodyne 

Long Distance Reception 

Short Wave Reception 

Long Wave Receivers 

Pliodynes and Super-Plio- 
dynes 

Laboratory Equipment 

Broadcast Transmitters 

High Efficiency Amateur 
Transmitters 

Model L Super-Heterodyne 
and 

Everything of,importance re¬ 
lating to Broadcast Reception 

This supersedes Mr. Leutz’s 
earlier book entitled “Super- 
Heterodyne Receivers." 

P-ce $3.00 Postpaid 

EXPERIMENTERS INFORMATION 
SERVICE, Inc. 

476 Broadway New York City 


A crystal of the fixed type is used in this 
case. It is of the cartridge type and is 
placed between the two clips mounted at the 
center top of the panel. This type will be 
found best for use, since it does away with 
the annoyance of constant adjustment neces¬ 
sary in the ordinary type. Just a hint here 
may save the builder a deal of exasperation. 
No matter how fixed a crystal detector may 
be, dropping it on the floor or throwing it 
at the cat may make it lose its sensitivity. 
Too, an extra strong signal will cause the 
point to burn out. Therefore, it may be ad¬ 
visable to have an extra refill for it at hand. 
The ordinary type may be used, but the fixed 
one seems to be the lesser of two evils. 

An aperiodic primary is used on the tuner, 
reducing the controls. It consists of six 
turns placed directly on the bakelite strips 
which support the secondary. It should be 
of large wire, No. 14 serving admirably. 

The location of the instruments on the 
baseboard is clearly indicated in the illus¬ 
tration. 

Ninety volts of “B” battery were used 
on the plates of the tubes which were 201A’s 
and very good volume was obtained. Local 
five kilowatt stations have a habit of caus¬ 
ing distortion in the set with this high volt¬ 
age, however, so be careful when tuning in 
such transmitters. 

All in all, this is a reflex idea worth 
while. It has stability and a reasonable 
amount of added signal strength at the loud 
speaker. It also has—and this point is be¬ 
coming more and more important—perfect 
clarity of reproduction on account of the use 
of a crystal as the rectifier. 


A Triode Antedating 1 
DeForesfs Tube? 

(Continued from page 1671) 


the invention relates to a device for releas¬ 
ing energy in a relay manner, and. it defi¬ 
nitely mentions telephone and telegraph re¬ 
lay purposes as its object, as well as the 
carrying of wireless telephone messages, the 
amplifying and building up of speech and 
music transmission, and telephotography. 

Von Lieben also clearly states that he de¬ 
sires to utilize a vacuum in which an elec¬ 
tronic stream will be emitted in a circuit 
with ' potential of 200 volts. This clearly 
outlines the degree of vacuum in use to¬ 
day in the model n radio receiving tube con¬ 
cerning which a controversy between Arnold 
and Langmuir is now raging, there being two 
conflicting patent claims before our Patent 
Office Board of Examiners, in which the use 
of a “hard” vacuum is claimed. These 
patents on the vacuum question have not been 
issued. 

It will be noted in the circuit shown by 
Von Lieben that he provides for a “B” bat¬ 
tery, and for a “C” battery in the external 
circuits connected to the tube electrodes. He 
also takes up the proposition of transmis¬ 
sion and mentions the use of a microphone 
in the grid circuit, even showing its posi¬ 
tion. 

Another point Is that the external circuit 
of the collector electrode shows the positive 
terminal of the “B” battery connected to the 
plate, and that a means of feed-back is 
shown in “apparatus A,” though not claimed 
in the patent specifications. 

THE WEHNELT OXIDE COATING 

Altogether, this Von Lieben patent has a 
very strong bearing on the development of 
the vacuum tube today, for it shows a struc¬ 
ture which will be very important in the com¬ 
ing 110-volt receiving tubes which are due 
to be placed upon the market within a short 
time. The Wehnelt oxide coating as a source 
of electron emission has withstood the test 
of science for more than 20 years. The 


For Better 
Results 

You are always sure that the care 
and time you take in arranging or 
changing and wiring your set will not 
be misspent when, you use 

YAxt-gy 

Approved Radio Products 

Examine any Yaxley Product. Take it 
apart. You will see many exclusive re¬ 
finements in design and construction which 
make for better results in your receiving. 
The increasing number of manufacturers 
of high grade radio equipment adopting 
Yaxley Approved Radio Products as stand¬ 
ard is the best testimonial of their worth. 
It is your assurance of satisfaction. 

Midget Battery Switch 

Small and compact. One 
nut mounting in single 
panel hole. Quick and 
positive snap-break 
contact. Each. 
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Other Yaxley Approved Radio Products 

Jacks, Jack Switches 
Rheostats, Potentiometers 
Plugs, Resistance Units, etc. 

Fully Guaranteed and Protected by the 
manufacturer 

Ask your dealer or send his name with 
your order to 

YAXLEY MFG. CO. 

Dept. N, 217 N. Desplaines St, Chicag 


VACUUM TUBES 
REPAIRED 

WD-11, WD-12, 00 

UV-201A, UV-199, 

And others for fcr 

Quick service. All tubes repaird by us 
guaranteed to work as good as new. 

Send your dead tubes. All you pay is $2.00 
plus Postage to Postman. 

THOMAS BROWN CO. 

511-519 Orange St., Newark, N. J. 


FDITP RADIO 

VKeACAIALoG 
'Sent you Every. 

A LL the latest im- 

proved apparatus is 
listed in our monthly bul¬ 
letin: “The American 
Radio Transmitter.” If 
it s new we have it. 

Lowest Prices in U.S. c 

Our prices to dealern are the 
lowest in the United States. 

A11 nationally advertised 

8-ooda at discounts that make you real money.___ 

get your name on our maihmr liat. Simply aend name 
today for latest, big monthly bulletin, showing 76 na¬ 
tionally advertised factory lines and 4.860 items. 

AMERICAN RADIO MF6. CO. 6 W.14th St. Dept. A, Kansas Clly, Mo. 
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ANNOUNCING 

The Andrews 
Paddlewheel Coil 



Increases sig¬ 
nal strength 
and 

selectivity 


A moisture proof coil 
the performance of 
which is unaffected 
by climatic changes. 

A NEW low loss coil of ideal characteris¬ 
tics for use with many different types 
of circuits. Embodying an extremely high 
ratio of inductance to resistance, this coil 
marks a distinct advance in radio design. 

Your results will be greatly improved by 
using this superior piece of apparatus. 
Its exclusive construction assures maxi¬ 
mum amplification, minimum distortion, 
and much greater selectivity. 


This coil, which is the type employed in the 
Andrews Dcrcsnadyne Receiver, is manufac¬ 
tured under license from the Andrews Radio 
Company. 


Price $3.00 

Write for full information regarding this wonder¬ 
ful new coil, its characteristics and its uses. 


Elding o (oop 


Price 



Patents 

Pendina 


The highest development in a portable aerial. 
Rotates on base, which is provided with silvered 
dial graduated for calibration. Handle permits 
adjustment without body capacity effect. Hand 
somely finished in silver and mahogany. There 
is a DUO-SPIRAL model for every circuit. 

TINY-TURN 

A superior vernier control which makes per¬ 
fect tuning easy. Has a gear ratio of 30 to 1. 
Rotates in same direction as dials. Easy to 
install. Fits any panel. Handsome nickel and 
ebony black finish. Price 75c. 

Write direct, if your dealer is unable to supply 
these standard products. 


w WHHBgy mm&o 

1301 FIRST AVENUE MAYWOOD, ILL. 

PERKINS ELECTRIC. LTD.. MONTREAL 


Western Electric Co. has practically adopted 
the Wehnelt coating in every department of 
their tube work. 

In manufacturing tubes which utilize 
Wehnelt-coated sources of emission, the 
craftsman makes a compound of strontium 
and barium oxides with resin, wax or paraf¬ 
fin, in a sort of soft, doughy solution. This 
compound is painted on strips of platinum- 
iridium alloy. As each painted coat dries, it 
is burned off, and successive coats applied 
a"nd burned off until as many as 12 to 15 
layers of oxide are applied, the final piece 
being used as a vacuum tul>e filament. 

This class of Wehnelt filament is known 
as the “dull emitter” type, since a very small 
amount of electrode heat is required to gen¬ 
erate a heavy stream of electrons. In the 
recent attempts by manufacturers to create 
a design of 110-volt tube, the Wehnelt coat, 
heated from an electrically disconnected 
source, has been tried with fairly good re¬ 
sults. In this type, glass tubes e’.ectro- 
lytically coated with silver upon which the 
oxides are deposited are used as sources of 
emission. The heating element in such tubes 
is located adjacent to the emitter and oper¬ 
ated from a 110-volt current supply. 
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1 Radio Anticipations for 
1925 

(Continued from page 1673) 

was first in the field in the radio game and 
that we have a tremendous vested interest 
which ought to be considered. The use of 
radio is of military necessity and for the 
sake of the safety of our own ships, as well 
as merchant vessels, there is also a necessity 
in peace time for radio. Therefore, it is 
neither reasonable nor possible to shut down 
a Government or commercial station off¬ 
hand, simply because the broadcast listeners 
complain of it. 

“Nevertheless, as far as the navy is con¬ 
cerned, I can assure you that we are making 
every effort to reduce the interference 
caused by our stations. If the work seems 
to progress slowly, it is because the ordi¬ 
nary broadcast listener does not appreciate 
the tremendous technical difficulties involved 
and the very great cost of the conversion of 
such a large number of stations afloat and 
ashore to stations of the non-interfering 
type. Our efforts are, moreover, hampered 
by the unwillingness of broadcast listeners 
themselves to use suitable receivers. 

“However, our work is progressing sys¬ 
tematically and regu'arly and we have made 
many concessions and spent many hundreds 
of thousands of dollars in improving condi¬ 
tions both afloat and ashore, and as rapidly 
as possible and as fast as the money is 
available, are scrapping old equipment even 
though much of it is still capable of excel¬ 
lent service from a naval point of view. 

“Incidentally, a large amount of interfer¬ 
ence has been charged to naval stations 
which investigation has shown not to have 
originated with them. This is the result of 
broadcast listeners failing to learn a few 
letters of the code, thus enabling them to 
identify a station’s call. Broadcasting, how¬ 
ever, has done the naval radi > interests an 
immense amount of good. Most of our 
naval officers, whether they be in communi¬ 
cation work or not, from their experience 
with broadcast receivers, know something of 
the radio game and talk its language. I 
think broadcasting is largely responsible for 
a better appreciation of the possibilities as 
well as the difficulties of radio communica¬ 
tion in the naval service. 

THE SELECTIVE RECEIVERS 

“The man on a rural telephone line, where 
a number of parties are on the same line, 
with more or less inadequate operators, can 
I not expect the same service as the man who 


Build a 7-Tube Super Heterodyne 
Set—Log All Stations 

Using Branston Kit No. R-199, you can 
build a far be ter set than you can ouy 
for much more mone.\ In this Super Heter¬ 
odyne Set 7 tubes give the usual results 
of ten. It is a 

MATCHED_ 


TRANSFORMERS 



s’.rictly loop set 
o f coast to-coast 
range, great se¬ 
lectivity, excel¬ 
lent tonal qual¬ 
ity. Panel 7x21 
inches. 2 Con¬ 
trols. 

Partially Assembled 
Accessory Kit, 150 

Saves time and ln- 
s res highest class 
of parts. Contains 
drilled and engrav¬ 
ed panel with con¬ 
densers. rheostats, 
battery switch, 
jacks, etc., mount¬ 
ed. Sockets, suh- 
punels, wire, spa¬ 
ghetti, etc., etc. 
When ordering he 
sure to specify kind 
of tabes you Intend 
to use. 

Send for Blueprints and Catalog 

Send 25c in coin or stamps for complete 
blueprints and layout covering Suner Heter¬ 
odyne, Radio Frequency and Honeycomb 

Toil Circuits: also complete catalog 

Branston Quality Radio Products. 

Your dealer has Branston Kits 
or can get them for you. 

CHAS. A. BRANSTON, Inc. 

817 Main St., Buffalo, N. Y. 
Manufacturers of Branston Violet Ray Hiqh Fre¬ 
quency Generators 

In Canada— Chas. A. Branston. Ltd.. Toronto. Ont. 


Branston Kit No. R-199, 
3-stagc long wave R. F. 
Transformer, Twin A. 
F.’s, Single Stage Long 
Wave R. F., Long Wave 
Tuned R. F., Special 
Tuned Coupling Trans¬ 
former, Short Wave R. 
F. Matched and given 
operation test. 
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Set-©-Six 

Radio 
Socket 
Wrench 


A solidly-built 
wrench for every 
radio need. Reaches 
and fits every round and 
hexagon nut on any setj 
works with a fast, screw-driver 
turn. Compact, light, and handy. 

If jour dtaltr cannot sup fly you 
order from us 

The Perry-Fay Company 

Screw Machine Products 
ELYRIA, OHIO 
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PREFATORY NOTE 





The publication of private letters which were 
never meant for publication, and which it was 
never imagined would reach the public, demands 
an explanation if not an apology. In these days 
of many books, when the intimate lives of noted 
characters arc scrutinized and dissected for every 
bit of information to satisfy a public more eager, 
apparently, to discover the sins and frailties of 
the great than to form a just appreciation of their 
genius and finer qualities, one may well pause 
before adding to this great mass of literature. 

If, on the contrary, the publication of this 
private material may throw some light on certain 
mooted points of value, clear the air of scandal 
or unjust criticism, or even of violent abuse, no 
apology is called for. The world seems ever ready 
to magnify the evil and minimize the good in 
human nature, especially in those who have 
attained greatness, as we understand the word, 
or at least a certain prominence from public 
office and public trust. The finer Christian 
charity which is never blind to the sms and 
follies and weaknesses of human nature, yet treats 
them with gentleness, a gentleness ever ready to 
pardon, as though conscious that the human 
spirit has in it ever the promise and potency of 
ultimate redemption and glorification. Vh»s is. 
of course, the Christ-spirit, and when the world 

ij 


(C) Jeff Behary 2019 







i 4 PREFATORY NOTE 

fails to recognize it or forgets it, distrust 
dread and pessimism prevail, and the * an< * 
outlook on life presents a very dreary r ,j,. f K ° nera l 
Fortunately a trend towards a . Ure : 
optimism prevails, and there is no belter ^ ll ’ y 
of an advancing and higher civilization than k* 
larger scope of this optimism. n '** 

In John Forster's Decision of Character 
stressed the importance for the young man 
meet the world with trust rather than distn 
:utd I am quite sure that this rule of life 
proper one. Confidence belongs to the hieh* 
attributes of man, and suspicion to the l,, w ? 
nature; truth is bom of faith, while error is tlT 
child of distrust and suspicion. e 

This seems to apply with special aptness to the 
writer of these letters: adored by her followers 
and by those who understood her, no term of 
abuse seemed too severe for those who called her 
a charlatan. 

Had I not thought that these letters would 
help to clear up certain mooted questions, and 
vindicate her against certain charges of duplicity 
and lack of good faith, and even against more 
serious charges, I should not have published 
them. 

E. R. C. 




SOME UNPUBLISHED LETTERS OF 
HELENA PETROVNA BLAVATSKY 

H.P.B.’s GOOD FAITH 

H.P.B. 0° the title-page of Isis Umciled has a 
saying of Montaigne's: " Cecy cst un livre de 
bonne foy." This is not a mere idle choice tor a 
motto; it comes from the very heart of the woman. 
Nor have I seen any of her writings, no matter 
how much I may criticize them, no matter how 
much they may be open to criticism generally, 
where I felt she was acting a part, or in any writing 
for mere effect, or for any display of knowledge 
or learning. The woman was genuine, genuine in 
her pleasantest moods, genuine in her anger and 
rage when wrought up to the highest pitch by 
her tempestuous emotions. Again and again m 
her writings docs she express her contempt and 
abhorrence for a lie; she even has spoken of it 
as worse than murder, which is carrying her con¬ 
victions to the highest pitch, and certainly quite 
too far. 

But aside from this mere verbal expression, I 
can see the same conviction in her actions and 
general attitude towards the world Here is a 
woman born an aristocrat, and in a country where 
the aristocracy meant more than in any other 
country. In Russia, where the setfs were not vet 
‘a 
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ifi LETTERS OF H.P.B. 

free, the nobility had every* privilege and 
advantage, and the peasantry every- deer a V V^ 
and every hardship. It was champagne- .,, i 
Court for the aristocrat, and a hovel and ?, * 
bn-ad for the peasant, though he did j, ''lack 
vodka for some surcease from toil, and fo r '* **** 
slight semblance of the mystic consciousness 80 "^ 
for some faint glimpse of the Elysian fields ‘ ^ 
When at the outbreak of the War the Cza r 
away his vodka, it was the last straw to break L 
hack Me had no equipment ; he had no vodka 
vet a half-drunken soldier was better than a sob~ 
one Nothing could follow this but defeat a *H 
after defeat must come the Revolution ’ JJa 
Red Russia had to go back to its vodka Th 
peasant could work in the fields all day in the bitter 
cold, but he had to have his ikon to pray to and 
he had to have his vodka. 

The Russian novelists have drawn the picture 
for us in vivid colours, and they can draw and they 
are colourists. 3 

One of the most interesting facts in modem 
history is the birth of Russian literature after 
centuries of comparative silence. It came with a 
great outburst, with a galaxy of writers, poets and 
novelists, whose pictures of Russian life and 
thought were more vivid and more minute and 
accurate than any other country could boast of. 
It came almost as late as the beginning of the 
nineteenth century, and the great poet Pushkin, 
a passionate romanticist, started a movement 
which passed rapidly from poetry to the realistic 
novel. Such names as Gogol, Turgenev, Dosto- 
and Tolstoi have brought this immense and 
boundless Russia before our eyes; the 


H.P.B.'s GOOD FAITH 
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peasant in 


__ his hut, the aristocrat in his palace. 

.vid the Court in all its gorgeous ceremonies and 
trappings. They have shown us an aristocracy 
probably the most dissipated in the world, lor 
its dissipation was reduced to a fine art. In my 
youth I read the novels of Turgenev, and their 
characters and their scenes were as of another 
world. Later I read Tolstoi, and now all the 
world is reading him, perhaps the greatest genius 
of them all. 

And they have shown us the intellectual side 
of this marvellous people, their mysticism, their 
love of philosophy, and their eagerness to grasp 
all the intricate and subtle questions of life, as 
manifested in the student, in the soldier, and in 
the aristocrat. 

St. Petersburg becomes for us more alive than 
Paris, and wc might imagine we were in the French 
capital, for we hear more French than Russian, 
and wine and song and bejewelled women make 
us forget the bitter cold outside. It was indeed 
a land of contrasts. 

^ ears ago the gentle John Raskin pointed out 
to us that with war and the military spirit art 
and literature flourished best, while with peace 
and security art and literature languished and 
decayed. Russia is a good example of this : her 
wars have enriched her literature and art The 
pictures of Vcrcstchagin will long live in art 
1 upoleon s wars at Versailles are tame indeed in 
contrast. ^ n 

But we must not forget an aristocracy 
chimis some nobility, where the intellectual 

• "U, elements predominated, ami tired hv a 

nuhtaiy spint< a , onR with Wlt|un 
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couragr. devotion to Czar aud ,-o.int 
of duty and responsibility. a|j insn^* *m. 
action and endeavour. plnn R to hjgjj* 

Ru.-sia up to the Great War was » i 
autocratic tzar with all the tradition , of 
the Great and the great Catherine 
oriental Court and trappings, its imri "!‘ h 
Mcious bureaucracy, its tyranny j ts P'' an d 

“2 ^ 

Her religion, too. was a full „ n J 

national character, rich in imago^'7 ° f > 
non u, pictorial and architectural a* VnTT*' 
emotional warmth to fight the bitter "in ? 
was a Church, oriental. Byzantine, supers !,/ 1 
mystical, and with a ceremonial outSe ' 
gorgeousness and pomp Rome herself. I 
fully the genius of the race. Red Russia CSj 
b* loll it, but it cannot be destroyed 
Into this land Helena Petrovna Blavatsky was 
born, and she was bom an aristocrat, with riches 
and serfs and influential connections, and every¬ 
thing to make life easy and successful and coveted. 
Hid she sink into this lap of luxury ? Did she 
care for the conventions about her ? Were the 
family tics strong enough to hold her down? 
Were riches and bodily comfort and the intellectual 
allurements then offered her sufficient to hold 
her and keep her from exile ? Her wild spirit and 
genius, and genius it must be called, would have 
none of it, though she had to face an outside 
world as cold and bitter as her own Russian 
winter, and as cutting as the winds which blow 
over the great steppes. To the Imperial Court 
she preferred the Arabs and Bedouins, the 
wandering tribes of the East in their tents where 
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. rmll<1 W arm herself by their fires at night and 

s.vret*. their magic incantations, and blithe 
occult imaginings and ceremonies seeking the 
treat mvslcry ot man’s spirit and being. 

If she"did not find what she was after she found 
something to help satisfy her cravings, something 
whkh she could not find in books or m univer¬ 
sities or in any abodes where learning flourished. 
If for years she bad become a wanderer it was to 
some purpose after all. for the time came when 
it bore fruit, bitter often though it was, yet in 
the end luscious aiul sweet. And what was this 
fruit but the Cosmic consciousness which comes 

.nlkniii s\ffr\r+ nrw -1 CAtVliltimM aftPT 






wear)' toil of years. 

Walt Whitman had it with but little wandering, 
though he too had to suffer some. Lord Tennyson 
had a glimpse of it, and has given expression to 
it; and in some of his poetry it is near enough 
to the surface to show its presence. With H.P.B. 
the struggle was so fierce that it left its mark 
She was an old woman at forty. The soft lines 
of youth, a face of beauty and charm, which 
even her cousin, Count Witte, admits, had 
hardened into the characteristic Calmuk features, 
her wonderful eyes alone remaining to charm ami 
attract. She was old, but she was a great woman, 
a great personality, sometimes as gentle and 
simple as a child, and sometimes a t aging lioness 
fuming on the yelping curs at her hccl> 

But we must not forget that all her power* did 
not come through a severe druggie alone ; fat 

■■ci? U ‘ ^ VCn * ur > ou,h C°** nt Witte testifies 

bhc could write jvvges of smoothly Acwing 
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verso without the slightest effort and . 
compose essays in prose o„ even, ' Shc 
subject." y conc *ivaij|. 

Katkov, the famous Moscow ,-dito 
her groat literary talent. \V C have bm', PraL *<l 
to l-tom the Caves and Jungles of Hila w nt 
show it; its an r* fede Herculem jude^l?" «® 
it is sufficient. 1 S> n,t nt. ^ 

It is impossible to form any idea of th» 
o. H IM. unless »v rcfar.l L « . 
great genius at that. To show this I shnii d a 
separate chapter turn to the characterize i'" 3 
genius as given us by F. W. H. M Vers X* of 
one of the committee of the S.P.R' to hr.n 
“ a charlatan. Her automatisms, her extemali^ 
t.ons, and visualizations, her marvellous pow Z 
of continued application at her writing-desk 
eccentricities, her emotional storms, her de&S 
of the ordinary conventions, .and even the lack of 
uniformity in her writings, all bring out the verv 

treat«J Wh,Ch Pr ° feSSOr Mycrs has » eloquently 

It is in her polemical writings that we see her 
fearless and outspoken nature. There is 



no 


- lucre is n 

pretence here; there is no lack of good faith ; 
she means every word shc writes. Her opponent 
may be the dlite of the dlite among scholars, under 
the aegis of a great university ; it matters not; 
shc does not hesitate. Doctor Jowett does not 
escape ; ■'he admits his great scholarship, but she 
always shows that he translated Plato for the 
lose of the Greek and not for his understanding 
Plato s philosophy. Nor docs Max Muller 
her criticism when he denied that there 
wcrct doctrine in the religions of the 
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East. 


„„ Gideon; Mr. 


SSuiidS oi .hi. («*"'* ««i*» 

i u , i,o considers her inconsnteneres nnd even 
11 tements regarding herself and her p>ast. 
She made Mr. Lillie a wilted lily before she got 

* h prill her writings, whether in the calm state¬ 
ments of her occult and philosophical expositions 
or in her polemical writings, you fed that right 
or wrong she is honest. It is all in good faith ; 
there is never any subterfuge ; there is no beating 
the devil around the bush ; she is out in the open, 
and her opponents who are hiding in their holes 
must get out and face her. And when enraged 
by the taunts and abuses of her enemies she 
becomes a Samson Agonistes. ready to pull down 
the temple on her enemies as well as on herself 
and destroy all in its ruins. Such a titanic creature 
is fearless, and her very fearlessness has a basic 
honesty that knows no lack of faith, and therefore 
brooks no lack of it in others. Lesser minds and 
weaker natures may charge her with follies and 
weaknesses and lack of faith, but they do not 
understand her. 

Yet she suffers from it all and raves, and still 
goes on her way, and when she roaches the end of 
the way she falls in her own tracks, but 4ic falls 
triumphant. She may have lost the tight for the 
time, but her heart has still the courage and the 
exultant joy of a future justification, oven though 
that future may be tar off. 

Unfortunately a number of her letters deal with 
the sordid question of fhc Holmes s 
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but one can easily set _ 
truth and anxious to poor the vial 8 ???* 1 
ic guilty party. The her 


on the 


6 t,,at She IS flPhtin , 

pour thn . R for i 


Built)- parly. W 

Tkt Scientist . where fhk r 0r ‘«eU 

* fully discussed, may prove 


t.o„ the letters, but in both ^ 

good faith is m evidence. She never c h 
iota m her attitude towards modern S* 1 .. 00 * 
1 am quite free to admit that she probaS^*®"- 
stated the dangers and pitfalls of mJdem 
Lsticspiritualism. Ill..ugh she reuntaik ,cdlD m- 
U.o Catholic Chord, ,1 
thought them, the Church has really foT' “ she 
deprecated all attempts to get in touch "l" 0 ® 1 

rp.n,- r ,„ ,car P „, ££r£'* 

earnestly warned against. It is only the ph e«L? 
cna and miracles of sainthood which tLcS 
has treasured and encouraged, but they have bw„ 
vcr>- different from the phenomena of the s&uir r 
room even when tlicse have all the semblance of 
good faith. 01 

The whole character of the movement has 
changed since her day. and it is not impossible 
that her memory will take on a more gentle and 
a more serene aspect. She fought when all is 
said the materialism of the last century-, and when 
materialism had reached its nadir. The world 
can well thank her for that. 

Jhe molecular and mathematical physics of 
iy is a new science as compared with the 
ic5 of John Tyndall mid Herbert Spencer, 
scientific use of the imagination has carried 
ultimate confines of the state of matter, 
we will not stop at the atom, for a very 
scientist, Sir J. J. Ihornson, who 



first 


I 
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the electron, has 
ectron, 

. * ,iIL that the electron n=»-'l has its 
in which ht h nure spirit itself cannot 

servst&sz *. *-»-*? 

.* „ 

SHT ™ retnrnine ,o ,!«• consular 
o('light-and Einstein’s relativity « cab aml> 
favouring that theory-nd that light » both 
corpuscular and undulatory. lhc mathematical 
physicists are reaUy more spiritual in a wav thim 
{he churchmen ; the tables arc turned, the latter 
have become the materialists. 

In the recent silly vapourings of many modern 
Protestant writers on the conflict between science 
and religion, it is the Catholic Church which is now 
receiving the decrees of science and declaring 
there is no conflict—witness the recent pro¬ 
nouncement of Cardinal Haves. In all the foolish 
squabbles of the Protestant churches about 
evolution,—and we can see at the basis of it 
the crass ignorance of the masses who prongs 
Churchianity rather than Christianity.—the 
Catholic Church has remained silent. In silent to 
ct in sf>e erit fortitude vestra. 

Whatever the mistakes of H.P.B., and they 
were many, they cannot diminish the power and 
the radiance of her genius; and of her mistakes, 
bad faith was not one ; and all she wrote can well 
come under the motto of his. Umru'cd Cecy 
est un livrc de bonne foy,” 
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THE VISIT TO ITHACA 

Among my lather’s papers I found a 
Oleott which gives us the date, or abort frr *n 
when H.P.B. arrived in Ithaca It the date 
from his office at 7 Beckman Street mL.** 1 * 
and dated September 14 th. 1875 . ’ Y ° rk > 

Professor H. Corson. 

Dear Sir, 

Madame Blavatsky will probably „ 0 
Albany by to-morrow (Wednesday) eve !w 
boat, spend lire.day. or a part of it, in Albany’ 
and then proceed onward to Ithaca If th • 
any train Westward at night by taking whichsh! 
can arrive at your place in the morning I £ 
advise her choosing it; otherwise she had better 
start earlier in the day and get to Ithaca bv bed 
time. y ^ 

I requested her to write to you herself and she 
promised to do so. but she is so absorbed with the 
things of the other world that, with good intentions 
she may forget her duty, so I concluded to drop 
you a line myself from my office. 

^Vith compliments to Mrs. Corson, and kind 
regards to Mr. Anthony, 

I remain, dear Sir, 

Yours truly. 

(signed) H. S. Ol.coTT. 



THE VISIT TO ITHACA « 

This would make her arrival in Ithaca a 

Scpicmbrr 17J. jj 7 p lary L*v<* I that tbm 
Kefcrring to OU l ThrosophlcaJ Society on 
was a meeting There was another meet- 

^‘Tthc'TS on OaolxT 16th, at which H P^ 

ing of the T. • shc must have visited Ithaca 
We ?thit time my father had a cottage known as 

o« A ‘iSS. <W«- 

fir from a much more pretentious liouse 
Buffalo Street where we had lived for three year?, 
and also close to a much finer home and 
he shortly afterwards bought and moved into 
known as Cascadilla Cottage. Here he hved man> 
years up to the time of his death m 1911 : lt “ 
from Cascadilla Cottage that his books are dated. 

The climate of Ithaca is a very severe and trying 
one. very cold and blustery in the winter when 
the icy winds blow down off the Great Lakes and 
when the sun rarely shines. But at the time 
when H.P.B. visited Ithaca tlic weather is usually 
fine. In October there is the Indian Summer: 
the trees have put on their autumn tints, the 
mornings and nights are crisp and frosty, with a 
pleasant warmth in the middle of the day with 
the distant hills and lake hatlted in the late 
summer haze. The general outlook ts very 
beautiful. Ithaca proper is in the valley at the 
foot of Cayuga Lake, and is built up on the east, 
west, and south hills, with the outskirts heavily 
wooded. My lather’s home was on the east hill, 
probably three to (our hundred feet aVvvr the 
valley. On this hill the University stands, an 
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carrying on u huge correspondence k 
letters. Here she started Isis Unveiled* J ° n « 
about twenty-five closely written fools/ Wr,tl «»g 
a day. She liad no books to consult • 
very extensive library was almas! Z'u""*'* 
Enghsh literature. Early English. AngH y 
English poetry, and classic literature "a ^ 
rarely consulted him about anything. ' " d ^ 
On one occasion she asked him f or a r 
word on some text in the New Testm, . re * k 
«•», „ my lather said he could not S ^ 
but would look it up for her at once. shc-S/* 
him. half irritated and half joking • •• vZ ! d 
’ " r hy. don’t yon know it ? ” My Sfi 0 * 

the Greek for her. and she went on with f° l 
writing. w,th her 

The incident is interesting in connection with 
a somewhat similar one mentioned by G R c 
Mead, and may well bear being quoted here. He 
• d received a pressing telegram from HpR 
from the Island of Jersey, where she was editing 
Ltsc/er and writing the Secret Doctrine, and cam? 
ing on this same voluminous correspondence * 

of H p£Z ” . 0 "c of the greatest proofs to me 

H-l.B.s extraordinary gifts and ability it 
proof were needed in the face of the manifest 
sincerity of her life-work, was the way in which 
she wrote her articles and books. I knew every 
book she had in her small library, and yet day 
•rtw day she would produce quantities of MS. 
abounding in quotations, which were seldom 
inaccurate. I remember almost the last day she 
*a at er desk, going into her room to query two 
*r«k words in a quotation, and telling her they 
ere inaccurate. Now, though H.P.B. could in 



THE VISIT TO ITHACA 
• v vw rs speak modem Greek and had been 
orient Greek by her grandmother, she 
taught anr. purposes of accuracy. 

"•iSfSSSta. Jr .ho lorTi ..biociod -o 

”J,iS prooLoo »hot.„hip. "Whoro d.d you 
TT.t fmm. H.P.B. ?" I asked. “I’m sure I 
flnn’t know, my dear.” was her rather discouraging 
rejoinder. ” I saw it I ” adding that she was 
certain she was right, for now she remembered 
when she wrote the particular passage referred to. 
However, I persuaded her that there was some 
mistake, ami finally she said: " Well, of course 
you arc a great Greek pundit, I know, but you 
.ire not going to sit upon me always. I’ll try if 
I can see it again, and now get out,” meaning 
that she wanted to go on with her work, or at any 
rate had had enough of me. About two minutes 
afterwards she called me in again and presented 
me with a scrap of paper on which she had written 
the two words quite correctly, saying : ** Well, I 
suppose you’ll lie a greater pundit than ever 
after this I ’’ , 

This incident is of value here as partly showing 
the way she wrote. 

Io try to explain her writings by citing the 
books from which she quoted, or from which she 
may have gotten her thoughts, is about as mhimNo 
as trying to understand the genius of Shakes tvvre 
from the books he may haxv read or gkwrd M. 
But no theories or fancies can tv too ridiculous or 
extravagant for those who have no imagination 
‘ ,ntmt,or ». and who will grasp am theorv 
, , ,r/I/ Thp !r 1,t w i, v o k s 


<1* i«m,.iiir, r „„ r;y s its 
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lo solve a problem beyond their „ nd 
Witness the Baconian theory- of 
which of ail attempts to explain hi. 
most ridiculous. No true student T"", 1 * ** <V’ 
Shalersjyare could for a mom. ,it nc . lov *r 
the literary grubtiens who love t(J 1 M • o nJy 

p'* nml *T» co,ll<1 »««ve imagined Hie 

evasion of tlie rrai mystery. ' ' Uc ‘ l silty 

T here are some facts we now know .w. , 
namely, the marvels of certain forms of P ° SU,Ve b’. 
witing, of clairvoyant writing, the 
and the visualizations of genius, and whS?"* 
the ultimate solution of the mystery hv n • not 
at least gets as on the way. and saxts us‘f' 
quagmires and quicksands of crass ms, ."J. 11 * 
his UhvHUJ and the Scent Doctrine aTd ^ 
other voluminous writings of H P R 
full of mistakes and be shockingly lacS t 
style and literary precision, and yet'be the JJ? 
of genius, and live long after the scholarly 2 
literary quidnuncs have had their day 
Shakespeare introduced lions into the Forest Z 
Arden he did not hurt his genius, but helped m 
to wonder at it and admire it the more. 

There is the best of evidence, as good or better 
than any put forth by the S.P.R. in its various 
excursions into psychical research, that H.P.B. 
did not simply copy out of books what she wanted 
to write about, as we ordinary mortals would do, 
ut that she got her copy automatically or 
clairvoyantly, or " saw it in the astral," which is 
as good as any way to describe it. No matter 
w we call it, or how we describe it. we do not 
l much closer to the mystery itself. It was the 
nd most obvious way to understand how 
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"ZXSXX S coold no. help he .. .he 


library 


tlisk ' .. from any evidence during her 

t^’lnv relinblc «.nc*~ taj. 
visit at Ithaca, many writinR without the 

S2£ C bStore B, hcr or within her grasp. Olcott. 
£ wSSgost associated with her intimately. 
w * , "|| nu . r( i her by day while she wrote Isis 
itJu -ch y o, L OUW «MX. « 

testify that she wnitc automatically at c\au 
voyantly. She herself never took any credit for 
what she wrote, but always insisted that she was 
limply the amanuensis. If this was an isolated 
casJ we might well pause and doubt, but we have 
very good evidence from many sources dating 
back from the very beginning of psychical 
research, that direct writing, automatic and 
clairvoyant writing, on subjects unknown and 
foreign to the automatist have been produced. 

As an example of this and applicable here. 1 
quote the following. In The Annals of Psychic*! 
Science, Professor Charles Richet published his 
very careful experiments with Madame X. whose 
automatic writing brought the entire subject 
definitely and strikingly before psychical re¬ 
searchers. She wrote in Greek, a language 
unknown to her, and Professor Rich.-t was ahle 
to trace all of it to its sources. He writes : " But 
what truly strikes us is the almost absolute 
correctness of the text: this accuracy is probably 
highly superior to that of which students after 
two years study of the language would be 
capable. 
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•' Finally, (hr adaption is lH . rf '. 
ideas expressed, as. after tl.o fl ,Tz '*'*<** IL 
SI. John give. to thriit. there £ wjJ* 


do no morr ... I hart finithcJ 
»/m Ow ,nd. There words arc writ,’? ' r °'* . 
diiterejit text, ami in almost anothi r 'i * n J 

1 think there is no need to dwell i 

ihe variety of Greek nhm«~ «i.‘ '° n «er, 

nut 

• * *. .”• M,v ^»tuonarv rs# «» 

anti^ 


.«• variety of Greek phrases thus K iv' "Pu, 
>l only phrases from the Dictionary u f 
(1 rr/ace. Dedication. Lexicon) but ik ^**hhi* 
«*'° (Apology f... 
and these long quotations from the 
>lm that b to say, wc have quotalS?? o( 
four distinctly different works, and J&J* 
givm phrase—os i have several timr . ^ 

,o “"“-w-Eft 

This jxijkt was presented to the English SPt 
and it is interesting to note how it was rc^ivS’ 
bir Oliver Lodge regarded the writing as runyS 
something actually before her. or dsc offS 
mentally seen in a manner something analogous 
to a crystal vision. Sir Oliver not only has the 
caution of the great scientist but he also lias 
viMon. Mrs. Vereil. Mr. Eeilding, and Mtu 
Johnson hemmed and hawed over it and, strongly 
suspicious of fraud, could come to no conclusion. 
ilie\ were not scientists, but smart people whose 
incredulity was their stock-in-trade. 

I tJiall consider this subject more fully in i 
subsequent chapter, csjiecially in relationship to 
the charg.- of fniud brought against H.P.B. 

This form of psychical literature has been 

1 ^ Ammmit oj PtyxkuaJ S* tttut, J .iuu.tr y lo Match. IW 


r ,lF VISIT TO ITHACA 
inB by |ca|» and lx.ui.ds. and to the psyctacal 
Browing oy 0 f eicat interest. 

this trefore us. to ignore .u apphea- 

With .ill oj n £ H.P.B/* writings »s to 

«>"' ‘""'iudice iuui animosity, and the conceits 
^rXuScncy of mere scholarship, to cloud 

o, the Ithaca 

Vi ± gjother described to me how H.P.B would 
,\Lvn at the piano mid improvise with great 
a remarkable efficiency lor one who 
nhiy'cd but at odd times as the spirit might mosc 
hoi Her biographers have not dwelt at any 
ength .... her musical talent. Her cousin. Count 
Witte, in his Memoirs.' refers to this musical 
talent at some length and with some detail, 
although lie was wholly out of sympathy with her 
and does not hesitate to sficak of the follies and 
sins of her youth—if they were sins—in strong 
and very plain language. 1 

Count Witte writes: " They learned from the 
pipers that she gave pianoforte concerts in 
London and Paris, and afterwards became the 
manager of the royal choir, maintained by King 
Milan of Serbia. ... A self-taught musician, she 
was able to give pianoforte concerts in London 
and Paris, and although entirely ignorant of the 
theory of music, she conducted a latgc orchestra 

My mother on several occasions spoke ot the 
charm of her playing. 

To H.P.B. many incidents in her eventful and 

' TAt Mtmoin i-f Count It'iNi* TntntUlnl Iran IN# i 
HiiMUn iiMiiUKtipl Ami edited h) AUtluu A | 

IT- i lo. ion 
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stormy life during her younger Hu 
book to her friends and **•»**, 

casual way she mentioned ^ I* 

had fought in Garibaldi’s army 
the Pontine marshes. This = d ha<l 'lem ■ 
extraordinary statement, and she hal ‘° h " S 
«o ray to corroborate ft. 

I-anon . romanartide in Light J Mo S 

Mr. A. Lillies Inclusions’’ ch ’ i8 °4.entitu 
Mr Li Uic should ta "ft 
single one of his very indiscreet » 

new pretext for printing some 

: I u <is at Mcntana during th! , "' 0 ' 1 
October, 1867 . and left Italy in Nov'm^M J 
same year for India. Whether I WS5!| 
or found myself there by accident, are 
that pertain to my private hie, with 
appears to me. Mr. Lillie has no concern. B 
this is on a par with his other ways of dealm. 
with his opponents.” 

Another reference to this incident may still 
further enhance its interest. Olcott, in Old Dkry 
Leaves, has given us a more detailed account of 
this incident. " While she was at Chittenden she 
told me many incidents of her past life, among 
others, her having been present as a volunteer, 
with a number of other European ladies, with 
Garibaldi at the bloody battle of Montana.' In 
proof of her story she showed me where her left 
arm had been broken in two places by a sabre 

« A Modern Pananon. A collection of fugitive In**"’*' 
from tlx? peri "1 H. P. Blavatsky. Finrt edition. Vol. L Uhwr 

• Menu™, thirteen mile* N.E. ol Home, noted ta® 
battle which took place there NovemlxT jnl. i**?- 
occasion Garibaldi himaelf waa taken pruoner 
Univaraol Encyciopwlia. article, ’’ Montana 
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r * n r-1 in her right shoulder a 

stroke, and *-ddcd in the muscle, and 

S** b ' ,11C , t "w S^c also showed me a «ar 
another in ‘he leg. shc ha d been stabbed 

just bc * oW . tb j ” This wound reopened a hu e 
with » stiletto. " dcn and i t was to consult 

while site was k d to show it to me 

me about U'h^h s tales o{ penl and 
Shc told me many . ol t he phantom 

adventure, among Jh^ ^ 0 ^ x -hom coronet, 

whom she 11 s be£ore> » 

«“■ * S’ Sf S 

Hi , , feature of her visit. She showed the 
niS ^ produced by her will-power sometimes 
Sough a stack of hands, and again on dincrent 
parts of the room. My father was familiar^ 
Uus phenomenon in the sfonce room through the 
ordinary medium, but was much more impressed 
when produced by conscious will-power. On 
another occasion he had asked if shc could place 
me and tell what I was doing, then a student ol 
medicine in Philadelphia, and she gave him an 
accurate account of where I was and what was 
taking place. It happened to be that 1 was 
visiting my preceptor on Green Street. SI said 
I was much under his influence, w-hich was true, 
and a very good influence it was too On another 
occasion she caused a heavy table to rise up m 
the air without touching it. and she repeatedly said 
that this was all due to her will-power, and was 
not to be classed with the ordinary mcdmmistic 
phenomena. 

One evening a fro-t was predicted, and :uv 
mother was anxious to get in hot potted -- 
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from the porch, when If.p R toM 
and she would get "John” 

So they went to !»ed without any 
the morning all the plants W er* i T**®. a,,.,* 
I mention these incidents noTlt k 
them of mud, importance at this £j at 1 Uw 
U'caus.- these phenomena became , ' da V. U 
acmmtes. both in New Yorklnd InV'** °» S 

Europe , n the fifty jiSl#*** £ 
have gone by they have lxco ^f Wh, ch 
memory. and are not. of course, evidem? ,* fa '«t 
But another incident deserves a m u 
detailed description, both on account m ° r ' 
striking character and because it can fed, * 
up w,th similar happenings wS,^ 
evidential. ch 316 mot* 

It happened in this wav. Oncevenin.^ , 
had called on Andrew L>. White the £L fa,lltT 
of the University. There was a mJ****' 
rcjaln.aslitp 

and mother. They .vote often guests «TSj 
to meet many distinguished people. On thu 
occasion inv father was seated bv a table in Ih 

“ thcy taUccd m y father w* 
mechanically hngering some notepaper by his 

side, and himself a lover of fine stationery’, he 
picked it up and noticed the watermark. In due 
time he returned home, and found that iny mother 
and Alme. Blavatsky had retired to their room, 
so he went up to bed. In his room he always had 
* £ tna ^ and lamp by his bedside. On the 
table were placed a number of books which he 
was in the habit of reading lielorc lie went to 
sleep. On awaking in the morning lie wai 
astonished to find on the tnble a portrait of my 
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i white It was a striking hke- 
sistcr i>> b |Bt * an chaplet of flowers in her hair, 
ncs* ; “ u ; rP .^ cr lik. She was in the habit of 
hanRing do«-n h » ^ ukcn in this way. the 

haring her P h ^ wrcath of flowers in her 
<mlyd Now'tn die l^ckground there were hunt 

haI c „ 7 ’»hc laces ol gnomes or spates. M> 

outlines of the 1 H was the same paper and 
father not,". ‘ which he had seen at Dr. 

thc same mother greatly excited 

Whites. He rustco ^ ^ lookcd at lt 

to show her the 1 of t h c devil.” 

trssk - *» <*£• 

r ,.i;ret and sorrow ol mv lather. Mme. 
Blavatsky was all protestation and apology and 
sorrow that she should have hurt my mother s 
feelings, saying further, that she had done it 
flunking it would give them pleasure. 

As may he seen by H.P.B. s letter, she herself 
was much wrought up over the incident, and 
declares that in the future she will resist thc 
temptation to repeat the phenomenon under 
similar circumstances. 

As an offset to this incident, and to help show 
its genuineness, I wish to copy from Old Dunr 
Leaves Olcott’s description of a precipitated 
picture under very dissimilar circumstances 
Olcott gives thc photograph of thc original 
picture, and the copy ol it by precipitation . all 
the circumstances in thc case arc ol great interest. 
and impress me as very evidential 
Olcott writes: "H.P.B. had naturally but 
small pity for intellectual weaklings, especially 
lor the stubborn dupes of tuednimistio tuokrrv. 
and she often |uuicd out the vials ol het waath 
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upon the, as she called her nurhii . 

One cold evening (Dec 1875, "J, 0,<1 U** 
day of failures at Mr. Mason’s I .* f,cr » 
Lleh,-r, was. n, usual, shufflingM? 
photographs. MR hi nK and arching " W «>S 
in o an expression, when H.P.B buiw tycb *»4 
«ill yon jiersist in this folly ? ( 1 ° u| : '\u^ 
nil thoM- photographs in yo.ir hand wT ** '*4 
on you by photographers wlio did th." SW ' ndl <* 
you of your money ? You have had ,0 J 
chance now to prove your pretend^ 
more than one hundred ehanc« havtt ***" 
>ou, and you have not been able i„ i <en S'^n 
.tog. Where is precernwg, ,1%'* £ 
and the other sweet angds of^'oT ^ 
Why don’t they come and help youT^i 

iT p *-S 

• II. Litbert Wliosc portrait she wished. ■ Do 
jou u-ont me to make your Napoleon ?' s b c 

the^nict * “?• L " ‘ P leasc n ^ke for me 

he pn turc of that beautiful M. Luis.' H.PB 

burst into a sconiful laugh, because, by M* 

Britten s request, I had returned to her through 

the post the Louis portrait three days previously, 

and it being by that time in Boston, 250 mils 

aw.iy, the trap set by the French lady was 

but too evident. * Ah I* said H.P.B., 'you 

thought you could catch me, but now seel’ 

she laid the prepared card on the tabic befocr 

• le. Liebcrt and myself, rubbed the palm of her 
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- n three or four times, turned it over. 

Ton'd, under side wc saw (as we then 
« nd mi 1 facsimile of the I-ouis portrait. In a 
"''"a h .rkeround at both sides of the face were 
cloudy bf nJa | spr itcs. and above the head a 
jS 5 y hand with the index finger pointing 
. ...-irrl f never saw amazement more strongly 
San a human face than it was upon 
Sue Vicberfs at that moment. She gazed in 
itive terror at the mysterious card, and pres- 
,„t!v burst into tears and hurried out of the 
room with it in her hand, while H.P.B. and I 
went into fits of laughter. After a half-hour she 
returned, gave me the picture, and on retiring 
for the night I placed it as a bookmark in a 
volume I was reading in my own apartment. 
On the back 1 noted the date and the names of 
the three witnesses. The next morning I found 
that the picture had quite faded out, all save the 
name ' Loins,’ written at the bottom in imitation 
of the original; the writing a precipitation made 
simultaneously with the portrait and the elves in 
the background. That was a curious fact—that 
one part of a precipitated picture should remain 
visible, while all the rest had disappeared, and I 
cannot explain it. I locked it up in my drawer, 
and Mr. Judge, dropping in a day or two later, 
or, |>crhnps, the same evening. 1 told him the 
story and showed him the defaced card where¬ 
upon he asked H.P.B. to ' fix ' it. h needed but 
a moment to lay the card again face down «,vm» 
c table, cover it with her hand, and teproduc* 
;» w»re ns i, ha,l Nvn. Ho took „ t,v M 
| rimsdon, and kept it until \w m.-t >><<.. 

'S»4. whon-Vhc *£ ’ 
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<° irn-ERs OF aj,. 

»«lh him—I Uaamd i t of . ■ 

Library. From Paris I ^ for iv 
“*! S° in K °ne evening to < dm‘ l ° V<T to r *** 
Stainton Moses, hr showed JJ* my^S 
mediumistic curios. hw 

e/Me Loiiri picture xrhil \ , '”*■ '*•' very J?" <* 

***■ Ay post from Ncu Yo!kt ^3 / 0 
On the back was writtTn ■ ?jf fa ,fc 
1^77. from the Author of Art Mari °*° n " Match* 

th • HP ? y 1 br ° U8ht and *knw5 

ih« H.I.B. copy, and he kindh- n,on Mo !ei 

original. Thus, after the f gave me £ 

cam. back «%£*£** *£ 
them wc found so many differenc^/ 0mparin S 
conclusively that the one was n . ■ to s ho» 

the other. To 1 ****** 

opposite directions, as though !h e ^ lo ° k ® 
enlarged and somewhat derailed Si 7* ** 
the other in a mirror. When I Sted HPliJ 
reason for this she said that aU thin^' £ 

, PlanC h3Ve their images revest 
^e a.tnd hght. and that she simply transfe^l 5 

^ ,h ‘° n ° f thc Louh P*™ 

would H 10 mmuteness of its accuracy 

would depend upon thc exactness of her ctor- 
vojiuit perception. Applying this test to the* 
two pictures, we find that there are material 
tunereni.es in horizontal and vertical measure¬ 
ments throughout, as well as in the curl of the 
, , r a na beard and the outlines of thc dress; the 
outs signatures also vary in all details while 
preserving a general resemblance. When the 
C <W precipitated, the tint was infused into 
fix? surface of the whole card as a sort of pig* 
blur, just as thc background still remains. 
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™ , , no some of the mam lines 

nn d H P B ' ouch , to*the artistic improvement 
vritb a 1-nSv detriment as an exhibit 
I picture# . M 

* » occult photogmP >> pf lir y l.eaves one more 
^ Sh t0 f q this Zw phenomenon. Olcott 
instance of exa 8 ple . perhaps even more 

wro,c: A is the following : Under date of 

interesting. ‘ staint on Moses wrote her a 

December J’ a rat her controversial, or. at 

^ratf critical character. The paper was cd 

any rate. ^ ^ ^ ^ embossed 

' University College, London. 1 and near 
! he'left hand upper corner his monogram.-a \' 
inH M interlaced and crossed by the name 
"Stainton 1 in small capitals. She said we must 
have a duplicate of this too, so I took from the 
desk five half-sheets of foreign letter-paper of the 
same size as Oxon's and gave her them. She laid 
them against the five pages of his letter. and then 
placed the whole in a drawer of the desk just in 
front of me as I sat. We went on with our con¬ 
versation for some time, until she said she thought 
the copy was made and I had better look and sec 
if that were so. I opened the drawer, took out 
thc papers, and found that one page of each of my 
five pieces had received from thc page with which 
it was in contact the impression of that page. 
So nearly alike were the original and the copies 
that 1 thought them—os thc reader recollects I 
did the copy of thc Britten-Louis portrait exact 
duplicates. I had been thinking all these 
subsequent sixteen yeat * * ' 


but since l hunted up 
. lion in this chaplet 1 
case, the writings are 


-• -a ai.iuvii IJi 

the documents for description in this chapter 1 
sc® that this is not thc- 
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OF H.P.b 


aJmos* duplicates, yet „ ot quit( . 
rather like two original writing 1 ® *■ Tw 
If H.P.B had had tin,,- to ** 

Ior me. the explanation of LT* »' i T> 
to cover the case ; but she had^^ •?> 


to cowr the case ; but she ha7l n X .""’ lld 
thins ,«cutml ,» *»mM. m3 


h..tv irinl the .« ot lihKing w » 

other to see how the lAttnre „„.i _ P*8 


tTj 


It 

the 



I find they do not. and that is i>ro,d\ C , Orr ' Sp0n ' 1 
that the transfer was not made by the n * t *. 
of the ink by the blank sheet from ^t** 00 
moreover, the inks are different, and {w* 1 * 1 
not copying ink. rhe time occupied by the^k ‘‘ 
phenomenon might have been five or ,;„ holt 
Md . the papers lay the whole time in theT^ 
m front of my breast, so there was Il t ^ 
taking ,t out and substituting other sheets?,,? 
blank ones I had just then handed to Ter t 
it pass to the credit of her good name, and hdn 
to make the case which her friends would 0 fe? 
against the intemperate slanders circulated against 
her by her enemies.*' ^ 

The reader will have to examine the photograph 
of the original letter and compare it with the 
photograph of the reproduced letter to appreciate 
fully its evidential character. 

I ha\i quoted from Old Diary Leaves these two 
incidents of a precipitated picture and letter to 
?■ P am diarize the reader with this astounding 
phenomenon. Even among the ordinary medium* 

’ Phenomena there arc many well-attested 
direct writing, so-called, which can 
only < regarded as a process of precipitation; 
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' bff ' I. Unless wc knew ‘£ crize it properly 
lotion and occult to explain 

attained- *- : n comparing t |,c , 

in i‘s 1*^ with the one employed b> 
iu cdiunustir P«J^. iatc i y the process max oe 
H P B-. nltlioneb . a } t t, c phenomenon may 
the same. Th^^ jlh it an d under test con- 

better famih^W us ft# uality . yc t we are 

ditions more f,r,nl >. . ^t, The passage of 

still far from gWJJJJ! * thoroughly verified by 
matter throng • w hom I may mention 

S%SSoSS^ and Prof. 
mystery remains. Wc know, however. that th “*' 
S Z some process of de-materialization. but 
how this is done we can have no conception. The 
^materialization of matter by the chemist and 
the physicist, the changing of a solid into a gaL. 
and vice versa, seems to-day quite natural, vet 
the process in the sdance room is very different. 
We can only look to the future for more light. 

I have quoted from Olcott because I think him 
honest and very intelligent, and 1 am quite 
convinced that he is not the dupe of H.P.B., -is 
declared by the Society of Psychical Rescan 
1 have seen too many flagrant mistakes and, 
must 
not 

they may put forth, 
academic 


area Dy me society or rsycmcai reesearen. 
ive seen too many flagrant mistakes and. I 
t add, unpardonable mistakes by this body, 
to receive with caution any pronouncement 
' mav out forth. Scholarship and the 

to be a 


uicv may put tortli. Scholarship a 

academic spirit by no means qualify one ____ 

psychical researcher in the true sense ot the word , 
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fhrr* arc other psychical qi)alit i ‘ 
require the tKVrh* .. 1 • u,l *cs 


.. l»ycnical quality 

require the ,*yeho lor the r*v‘^ ncct »^ 
is all right for the elucidatioK^ Sc»>2 ; > 

tC k!‘ ° r a , probltm in raathemat^ 
other qualities necessary when u ' but thJS 
into the depths. * Wc «° 

Wc must not forget that the srw-,„. *** 

phenomena are just as mysterioj^ ***«- 
ones proper, to try to solve whiSt‘‘‘vffi 

: inW '! ^ »n«o the deptfe 

has dealt very’little with this pin of th n,c s f*E 

Md wha ‘ “ attempted has no t ^ Pr ° b C 
"***• It is to workers outside £ ^ «o £ 
emet to whom we are indebted for sacrc d pr*. 
,»rt ol Ibc literature o„ aj’%£.£>* l£ 
ness is also largely due to the Fretih i5**W 
workers. Ilcn and Italian 

According to H.P.B.’s letter she must K, , 
for New York the day after the poftr”, S3* 



hp.b. and spiritualism 

fiintancc and correspondence 

Mv father’s aC( l l ( ,a ’" " mc about in this way. 
5th Mme. y ‘ sistcr died, my fathers 

On July I 5‘ h * ''. t tIl c blow to him was very 
only .laughter, and churches he found no 

great- to spiritualism for some 

comfort- „f tljc continued existence of 

end he believed that this sign 
lus chdd. an d the assurance of his 

a mTs continued life became very strong. 
Suture of spiritualism winch had grown 
hv leaps and bounds from the tune of the 
" Rochester Knockings,” appealed to him as well 
as his own experience in the stance room. It was 
all a great coinfort to him, a comfort which grew 
with the years when he most needed it, and which 
culminated in the publication of his SfirU 
Messages. 

H.P.B.’s* appearance in this country first became 
generally known after her visit to the Eddy 
brothers in Chittenden, Vermont, when she pub¬ 
lished her experiences at the stances of these 
mediums. Olcott first met her there, and his 
graphic description of this meeting became good 
copy for the newspapers. In an article in The 
JVm- York Graphic she attacked Dr. Heard for 
his article against the Eddy brothers as 


' It lot Ircrti the custom to iprak of \t lUhm 
» initah IIIV B . and l think this cm tom bm. 
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frauds and tricksters. Thu. k 
publicity, and my father wrote >• 

th*» real nt _ her t. 



• . A ' "lull 

the real state of affairs, and evi d ^ »0d 

‘“y to 


i— ***r n. 

tier t 0 % 

,i— .. ° Otto . 


0® 


_ . , , a * and evirl 

more about this remnrknhi.. . ° 

liave been interesting to see , n ?", an 

*° h r r> u ‘ !!l C gCnCral chnrac ter is 

partly gleaned from her letters ‘ R ' m 

Her letters, always interesting and 
had so increased his interest in her tlLS"*** 
nK.ther Hinted her to be their gu«t at ♦kJ U * d '0y 
“y fath " ^ that time 1 he,r ^ 
«» Anglo-Saxon and English literature 
l niversity, and had been there since .a Corntfl 
was a fine scholar, of wide interests a Ht 
become a great authority a n d * 

«pec«ily on English poetry, a reputation ,,^ 
was to grow with the years, and which J?? 
make him a great figure and personality fa £ 
University. My mother, who was French herJt 
a fine scholar of the most varied interests 'bS, 
interested in spintualism in a moderate w»v 
only . it never possessed her as it did my lather 
Shr had • ,ccr P tcd loss ol her daughter with 
0r»t ora^osare and resignation, and her interest 
n tU .B. was more in the woman herself than in 
her doctrines and mission. My mother, however, 
" as not interested in occultism ; on the contrary, 
s e was greatly opposed to it, and we hare a 
rect ,proof of this in the way she received the 
precipitated portrait of my sister. 

My nothcr afterwards entered the Catholic 
urc ..' ( w b crc she found great peace and comfort. 
\i , ' n I ? 01 at ‘be convent in Rochester, 
" 'ere she was in the habit of going at odd times 

/or rest and retreat. 




ANP splRlTl ALlS York after 

in .iiis' P :,r ‘’ .c an unexpress gome corre 

n hin , k *tS did "T maUeTH-PB-'s return « 

*‘ riUn .between them attc -pheosophicai 

the 

“JSa one were m '^f^llous woman, 
i wtrine* and teaching disregard °/ rnan> 

"ttomc ..mpenu»»Si« jjj^ the ^ 

of the conventions^^ ^ ^ cr dcsk> practur^ly 
bours she spent night, precluded her 

the whole day and ^ . ufe abo ut 

* 2yig outride 

the' one 'vital fntcrest in her absorbing subject . 
and while my parents were wholly absor 
their literary work, they still took a 'cry active 
part in the society of the University and in its 
general interests, and may have felt that H.r.lv 
could at least for a little while have given a part 
of her time to the life of the University alv*ut her. 
She may have realized she had only sixteen years 
longer to live, and that she had an immense work 
before her. She seemed to be working against 
time ; all else was nothing to her ; she would have 
none of it. 

To explain more fully the letters I must con¬ 
sider at some length the estrangement, temivirarv 
at least, between her and mv father. 

The founding of the Thcosophical Nvietv was 
"tsc conceived and accomplished by 11 1' H 
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4S _ 

J* fe’ rcat mind and r ^ 

“ncern throughout Quality "* 
was destined to be. % 2fi* « t 
followers havA . nf* ^ ^ .. 

ata °» '<1^1 encro ":;:;;" 1 "**4 *j 

a^^S-r-SSS 

her extensive knowJrvi 1 r 6racio “s perJ^ ^ 

contact with H p r? d ^‘8 a 'ned from 

* ^chm^h^r! ^ca 

* P-o. s selection of Olcntt Y ' . 

th? r a f rge ^ of tJ >e success 0 f !" 
the first ten years r»f j»r Societv m 

first three years, up to th , S , t ‘ Xlstence - Yet fa/ifc 

for India, the Society gavTtittk ^ foonda * 
future prominence In T «,- r ■ P^mise of m 
published, and ^ at % /S “ V**™ *» 
public as att^L • ncC reco 8 I, izcd by 0, 

Sv S h,, g man,fcsto ° l the <*>» i S 

a literary sf ml’ m SP “ e ° f * tS many de f«lsfruo 

attraction ( Und f x,ln 1 t : an unmistakable power d 
ttraction to a subjcct which practlca fc 

unknown to the general public. 

, ( f 1 .^ K rf at mistake that the Society made 
and which was probably its greatest mist* 
.‘ tS . h,stor y* was its pronounced 

at that time 


throughout its history, was 'its 
antagonism to spiritualism as it was .. 
constituted both in this country and in ca 
u re has been an immense progress sii 

tim< 1,1 the literal me, in th> •'.-*~ 

phenomena, and in a more 


character 
critical c 
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ids the investigation of the entire field of 
l °vdiiwl research. The mental attitude was 
f mer and the character of the investigators was 
letter, although there were some great minds 
associated with the early history of the move¬ 
ment I am l rcc to admit that the attitude of the 
Theosophical Society may have had an influence 
in this improvement. Yet the manner of the 
opposition, and the introduction of features which 
were objectionable, if not repulsive at the time, 
and which were not really necessary, did much to 
throw discredit on !>ot]i spiritualism and the 
Theosophical Society itself. Oleott stressed this 
opposition in his inaugural address, and there was 
at once a great reaction, an uproar from the 
entire body of spiritualists, and from the l*rvss 
generally a biting ridicule. In a cartoon in The 
Chronicle Oleott is represented on a stage spouting 
his address, his left hand pointing in the air to 
some phantom philosopher, and his right hand 
pointing to " embryonic commissioners," while in 
front of him stand an audience up to the footlights 
listening with astonished faces to his outpourings 
of warnings against the dangers of the seance room. 

L’nder this a quotation from his address reads : 

Some of the influences which come through 
mediums arc due to the spirits of deported hitman 
beings , some to embryonic men. (fetuses waiting 
in tlie womb of our common mother to be born 
upon this sphere." 

I found among iny father's papers an Oleott 
letter to H.P.B.. dated September ajth. iS-s. In 
this he writes: 

I hope you were at my lecture last night t,\r 
it was lit to make you die ot laughter to see how 
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I pitched into the spirits and I 
mounted the highest hill | ,- flll ,7 nen, »rie» 
speak—and waved the sacred b um ' 1 

in their faces. 1[felt the Bre^^L^ 
tmtes. A nice lady friend of r" !' I,cr * v-\y 2 ’ 
came up to me after the iectixre an^t 
Mid : Colonel, you have criven r * 1r, * ir nf,,i,* 
death-blow to-night.' Sothern 
Md.,«s,.croh hC CVrr ,uani read 1*? «he 
hr would have talked .all night of n ^ »«d 
ewnt as he colls it. The enclosed I„L$ 0ri <*B 

hl ' r’“" ls y * r y meagre and stupid**', 1 ^ 
Most brook said if I would print th? tnJ> 
axiuld take one hundred copies ** 

red-hot here, 1 tell you. Thank God I ha!.? 8 ? *** 
long enough to sound the trumpet llv «J 

holy Lodge." I think we may forgive the a* *** 
o( Olcott 's mrlv on.ha^TT,'^ 
genuine. “ at least 

All of this effervescence was ill-advised at 
tunc. In Old Diary Leaves Olcott writes sr*>ii- 
ofhis inaupmj.. •• Ye, i, „ ads a S SffiS 
seventeen )ears of hard experience." He hS 
become a saner and a wiser man. 

Now this was not ail Olcott, of course; H PB 
had much to do with it. Both in her spoken word 
and in her writings she continually stressed the 
point of the danger of the ordinary stance except 
un *? cr most rigid conditions of the medium 
aad the manner of the proceedings. We must 
“Hjrtriiat the modern critical attitude and 
methods of psychical research are along the same 
her caution and warnings. 

The idea of the clcmcntais, of undeveloped 
of gnomes and sprites and cobalds—the 



HP® 


5* 

. „„d «■»*-«" no,<, . n1 !'— 


A*» 


SS*?JZ* ifdeSb^d in 

^ tf Ji disordered n ^-. a , Lat j„. Official 
tioni 'cicnt tongues or » • rch societies. 

,bc " and even (orm ol demonology. 

I t p.B- in l‘ cr att 1 — -ar—"♦ 


were 


If* in >?*£?*?Vote from the ancient 
.hedaydidnot hcsUat^ q( thesc spmt 

and medieval ^ (ull o{ ,hese quotations . 

entities. Hcr ^cr to refute her opponents 
fuU of her subject ana ^g_ ^ argumcnts in support 

she adduced thc f (anat icism in the Churches 
of her thesis. atta k g scienc es. she failed to see 

- VLabe. n» 

',/i origtaa] meaning and has come to be a 

‘Ts a 2“'i (am. (he fanatic has come to 
have a very important function ui the world S 
work and progress, and we owe much to this 
so-called ” insane enthusiasm ” ; it reaches heights 
which the cool-headed moderate fails to reach. 
The great thing is to apply this enthusiasm at 
the right time, in the right place, and on the right 
occasion, when it may work wonders. 

In her early letters she repeatedly empha 
the fact, that while she was a spiritualist it 
not in the modem sense but in that of 
occultist. My father should have kept this 
nund. In tile mrtinn j.Ol.tu m., IM. 


the 


in mind. In the reaction following Olcott \ 
address he sided with the body of the sjvutual^tv 
and hastily accused Il l'll., an d even ot im- 
p^tun, lie so wrote to the I'.i-in, • 


(C) Jeff Behary 2019 


28 









(C) Jeff Behary 2019 


29 










THE enemies op „ 

. fMOSE "ho love us and » H ‘ P - 8 - 

Sts 

S'?! a "' 1 

ourselves* 1 " i ?"? ° ur '"V™* “""i 

on °u r armour to m«t oTfc^t, ft 2* 
inspiration in the ctm i d hod stren^tb 
^nends, by ill-advised solicit!Ho °' ^ CVen *« 
ma >’ injure us because uv 1r , d and ln,erf «en«, 
and are facing our n • arL not aware of them 
Life in S?jSuK y “ «*»« Erection 
Place to lay a K, hid ^ {ood “< * 

and in the haimri^nf ^ “ 7° “ for We 
fiercer, for it j s the "*1 ( slru SB Ic “ ewn 
as of the bodv Th nigg,e . of the spirit as wrfl 
recognized not cn emy in the jungle is easily 
in many sh arw , le cncn, y of man ; he comes 
avowed en ’ lrust< ‘d friend as well as 

iiuman bah,™ ifr“ commentary indeed on 
foe. Our * 0411 Lnf »tand and face the 

s ns, whatever they may be, the world 


t !L en “»'- ^rSfJSSS 

and 90 cV ^ Th c world recognizes the ^ 

^n^«h over¬ 
time all < he worlt ! 'haractcr 8 is developed and a 
So ™‘ ,h - And men may 

jipro is bom. , 1cnn> n , the i r dead selves to 
ri* on stepping u ^ changcd to “ And 

Jf'jyS » sicpping-stones ol .hen P»-‘t 
sins to higher th,n ^_ th . j t was a flaming 

H l * J&SJXTSi LIE*. bn. .. »» 

It was free and open and uncon* 

aot j3 9n d fearless, but it was not vicious. 
She became a wanderer and an outcast, but she 

"Tier 0 own first cousin. Count Witte, has not 
hesitated to give the world a picture of her youth 
with all its follies, its remarkable vicissitudes and 
trials and sufferings, but it is not a vicious picture, 
and withal he cannot help showing his amazement 
at her powers, and a certain pride in them. But 
there arc years where it is a closed book ; but she 
has not opened it. With all this stormy life, 
there were still noble qualities, and on account of 
them, her immediate family have stuck to her. 
and stuck to her when slandered and resiled 
Let this be said to their everlasting credit. Count 
Witte writes :* 

• r»* Unwin of Ccmnl ll i». ion, 
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Oi* o/ my mm, ■■> 0 

fin arhint'Arl .—__ - 



>> t .7 7 "unrs, u,rvi 

Halm, achieved some f a "° ^nioH 

daughter was the celebmt^ 

tinder the name o/ M i ^ leo «nni.i ^tiLi 

and 5 »* 2 $ 

Blavatski « 2 S%l 5 

some length. ls *o be . 

" As I was many years her *• 

have any recoilstions of Yel. ° r - 1 com, 
1 -rom the stories in our f lm ,i7 a he? ! d 

Mr. Hahn, her mother, died 7 a,hf ' r 

came to Uve with my grnndfati* and her 
“ a &. s«ch is thf 

married a certain Blavatski \ ic,!r d ' t,0n ' 
provmce of Erivan. and settled T^th ^ of «I 
same name, but soon abandoned h J h C, , ty of U* 
came back to her grandfather \\il h . Usband **1 
m hw spacious mansion he immedLSfJ '¥*** 
to send away the troublesome young * dded 
earliest possible moment to her fat '** 

an artillery colonel stationed in the — ** 
St. Petersburg. As there were at t JS’ 

Within thc territ «y of the Cauca^T,? 
problem was not without its difficulties It\ru 
solrcd m this wise. Two women an?- 
g grandfather’s trusty steward 
selected from the large staff of domestic serf;. Z 
•ind, r this convoy the future theosophic celebrity 
proceeded in the direction of Poti, enthroned in a 
capacious four-in-hand. From Poti it was planned 
to ship the fugitive by sea to some port connected 
y 171 ^ the interior of Russia. When the 

company arrived in Poti, several steamers, inrlud- 
*"** an h-nglisli craft, lay in the harbour. Young 
**■ blavatski, so thc story runs, immediately 



I 


r«. pp-.fS’S * »* -xstss 

^ the convoy into 

career appear a-' “ equestrienne, and it «•* 

c “ a a circus as an . most celebrated 

there that ^ fell in love with her 

opera bassos o h M( | accompanied the 

She P> vc *'P , tho European capitals where he 
singer to one shortly afterwards pand- 

«• engage fJ rSent of letters from the singer 
fathe r was tte > that be was earned to 

v'l^^^tvled himself "grandson. lhe 
Yelena, an . vas no t disconcerted by 

tad Z, b~» properly d,vc«mj 
from her legal husband, the Vice-Governor of 
Sm sSSa yearn Inter n net.- " 
accrued to my grandparents. A certain hnghsh- 
man from London informed them in a letter 
bearing an American stamp that he had married 
Madame Blavatski. who had gone with him on a 
business trip to thc United States. Next she 
reappears in Europe and becomes the right hand 
oi thc celebrated medium of the sixties. Hume 
(sic). Then her family caught two more glimpses 
of her dazzling career. They learned from the 
papers that she gave pianoforte concei ts in London 
and Paris, and afterwards became the manager 
of thc royal choir, maintained by King Milan of 
Serbia. 

In the meantime some ten years had 


(C) Jeff Behary 2019 


31 










5» LETTERS OF h b 

Grown t,r «L perhaps of , P-B 
strayed sheep decided tu r ,; " W ^vem, 
sijc«-<*cded, at , hr rnd oi (h rc,u /n to , v 

grnndf.ithrr’s permission £ if* 0 * h> 5 
promised to mend her w»v Urn *° tSN' 
to her legitimate husband' iT* S’ 

** of tr re t,u *» ' ™tr L"* *£ 5 S 

she was but a ruin of her form *' Al »W 

once cl pen, ,££?«•• '•» £ 
! of a tempestuous iuid ^ »U .C 
h. r form was marred by an rarw!^* 6 W* £ 

sh ' b “t scant attention to 0 ^^ ®«2 

“J P ref ^ loose mornW °d^ n PP^£ 
r ^ on,,e »PP*ntL But her® ev^ 
ordinary. She had enormous zzmZ-T* •»* 
and when she spoke with animation th ° UrClJ Tn. 
m a fashion which is altogether in? sparUh l 
Never in my life have I seen 
pair of eyes. J 8 Ultt that 

‘It was this apparently unattractive wr*,, 
that turned the heads of a great many S2 
,,flL \ Sbc did it by means of sp 3 
jstic seances, which she conducted b our hou* 
Every evening. I remember, the Tiflis society 
folks would foregather in our house around 
Yelena Petrovna. Among the guests were Count 
\ < *rontzov-Dashkov, the two Counts Orlov- 
!>avydov, and other representatives of the 
jrunesu dot re. which at that time was flocking 
to tlie Caucasus from the two capitals in quest oi 
“ and adventure. The stance would last 
evening and oftentimes the whole night, 
did not confine the demonstrations of 
powers to tabic rapping, evocation of spirits, 
similar mcdiuinistic hocus-pocus. On *’*“ 



m p.j}. 59 

tUE ENEMAS ° •„ a,, adjacent 

T 1 n closed P‘ ano hands were 

1; S*«r 52* S3- > *”* 


_ on 

*Y’ 'I'Ldcdly critical. 1 j ^ould 

•bent «» hat these sdan - (at hcr. too. 

f ‘lv grandparents. »«d‘hat my whole 

zsx*»isr?&z «*■ 

^tac. » la ”“ l “„T r „ orletSSoH a home 
husband and «»• h „ to walk the !»<h 

at Tiflis. but it "; US " \, th. one fine morning 

of righteousness for my £ Mitrovich. 1 be 

,l,W T2 i nlw dStatog. artistically and 
tan»ns bas» • ^ in Europe, he 

mi-p. an engaRtn.cnr a. the H 
Oocn of Tiflis. The singer apparently had no 
doubts as to his rights to my cousin. ^d d,d not 
hesitate to assert his claims. As a r»u the 
scandal. Mmc. lilavatski vanished from 1 lflis and 
the basso with her. llic couple went to Kiev, 
where under the guidance of his " wife Mitn> 
rich, who by this time was approaching sixty, 
learned how 


. w.ie time served 
elenn lYtrovna in 
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fine morning the H p B. 

lasted on the doors n^ 1 ' 
contained a number of 1* W 

Jor the (.ovenior-Generi 

nni'fir m.»t__ '»*U. Tk. _ 



poetic outburst was «« —» 

Blavatski herself mvi .}** per 


Jj| aut^W 



couple had to dear out ' 4ct *»• ^ V 

She was next beard of fm « ' 1* 

emerged in the company o/wV ****** wf*, 
that time our entire family L. fjtthful hisso'^ 
c«‘y (my grandparents and X 
I tfl'M, and my brother and I n i, ^ had di*,j “ 
stty then-. The extraordmar^ ^ 
found themselves in great 5 ^^*** h»n 
that my versatile cousin otiened in t ' *** '**» 
ink factory and retail shop and a *« 

flowers. In those days she often * °f 
mother, and I visited her store ** 

that I had the opportunity of gettinlMkli 10 
acquamted with her. I wa,'e.si^S "L^ 
by the extraordinary facility with' JU■ P fc ea f i 
acquuvd skiU and knowledge of the mostly 
description. Her abilities in this respect 22 
on the uncanny. . . . Consider also thETaltW 
she never seriously studied any foreign lan™. 
she spoke several of them with perfect ease. I 
w-as also struck by her mastery of the technique 
ol verse. She could write pages of smoothly 
flowing verse without the slightest effort, and 
she could compose essays in prose on every con¬ 
ceivable subject. Besides, she possessed the gift 
of hypnotizing both her hearer and herself into 
believing the wildest inventions of her fantasy 
She had. no doubt, a literary talent. The Mosw* 
editor, Katkov, famous in the annals of Russian 


6i 


^ke t» "* L VJ. « evidenced in 

•Ljasr?*' 


,, a rrO'>-- j,er litcntry R‘| lS ’^ D f Hindustan 

' magazine. The 

*r C °S\^ki yy^ ,n f k) \^ field of 


the held of 

fomnicn^ 1 M j tro vich accep an( j the 

•* ,hC " b thV Italian Opera at Cau ^ thcy 
s, ,f* out for Egyp ■ B > 1 toothless lion, 
a nnher ^ ^ .nfetress, an aged 

SiSSZ w *z*»z*i JS 

HUvatski entered Cairo «« ^ ex$ricatcd herself 

a penny to her name. know but she was 

Irom that situation ^ whcrc s hc founded a 

next discovered ctrenirthen the founda- 

S^fthe new'cult, she travelled to India where 
she studied the occult science of the Hindus. 
Upon her return from India she became the centre 
of a large group of devotees of the theosophic 
doctrine and settled in Paris as the acknowledged 
head of the theosophists. Shortly afterwards shc 
fell ill and died. The teachings of theosophy, 
however, are still thriving." 

Some of this narrative is from hearsay evidently, 
and therefore uncertain. Some of it is evidently 
erroneous; he speaks of the medium " llumc ” 

when he tirobnblv iiumik Hnnw. nn.l lh.m Im ifi 
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vvht 


her 1. 


ben 

int< 


’■ nTTE »S OF „ 

LS"""hi*.' 


sub 


Dr 


* *tul ^ 

- >>6, 

gs 

pUahed under of ^ work * 

hud her cnemJ, who adondTl S1 » 
her and rrvil . *”* 0 Pped ;u nothin '*** 
**th ,,er 

»^ « wjjtLr rr 

P®sses bv without --;_M«diocrity thl> J 


IC hns f ^-jy S 
at ’ s nn 

-quent hf- , iL 
w " ,c - d. 



IL 


* 5 ) 

&Pu 


M 

and^ 

^Kfc, 

brr 


... cm -O’ 11 intellect and genius'n, r J^°*K 
«orid s verdict both for itsS” fc 

plishmonts. Edgar Alien Poe u^rnf A acfn ®- 

Xti?Jw3S5^ 

in his coll e * i i f ^ B . IS ^ ,s n °hlc monument 
in his college, and the visitor to the Bodleian cm 
sec his precious relics. 

When H P B. founded the Theosophical Society 
in New York the pack was after her, but it w 
a harmless one tliat only barked. In India 
another pack was on her track that was not so 
harmless, for it had the hate which comes with 
religious bigotry, and which is eager to destiny 
But more anxious days arc ahead of her; the 
proud and the haughty are alter her, eager !e 
destroy her, whether she preaches the powers o! 




OF H.P-B- 






n”"' *w dcatn 

.. » M i.£jSy -a <** 

4t*vcr. I Madame BUivaw-y many 

•the e*P’^ v ;,.„\ve view ‘^affair are dead. 
l(trr all the actors > n ‘ y {or Psychical 

& s r££££& « - 6u " 1 

^ r .' nausea. T l. vc come across 

s=rS«^S 

s p.R. In <1,H:1 °. F^nonsivc as they should 
mtckoT individual evolution ” : and it 
k ftome that this cannot be better expressed . 

for research from curiosity alone 
* y no t |S any real sympathy whatsoever with 
£? subject itself,—and their mistakes, gnevous 
and many, can be explained on this basis. 

The S.P.R. can well boast of many distinguished 
members. Certain names stand forth as repre¬ 
sentative of the best minds in England, in Europe, 
and in America. Sir William Crookes, Lord 
Rayleigh, Professor F. W. H. Myers, Sir William 
Barrett, Professor Charles Richet, Professor 
William James, come to my mind among many 
others who might be mentioned. In their time 
they had been Presidents of the Society, and their 
presidential addresses have been eloquent apjv.ds 
for psychical research work. But these great 
men weu . attaches rather than products of the 
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JETTERS 

**»»>•; i hey \ Vcr 
SCJe, 'tlsls who . P^tK 
psychical nJf- , saw ‘he 
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•*2*» *5* 5£S ^SigS 

of psychical resefreh. ,f W ''“n^ 

genome, bur muu proclaim*-.! th<> dJ 

theory 

has nut onlv 
the 


,. C^>. d no‘ accent ,ha **>tai 

t 2° ,VBr L ° d « e ‘ anda luvtiv' Sp '"^5 

K>t only enriched scinw . ^ y P er5 °oalhv 
religious thought of the dav S !*' * 3 £d 
spiritualize the tJbtui of ^ Mwl! 

a Serious name, a glorious 1Church 

man. 8 ° nou > ttcor *. and « ^ 

" tth tlie name of F. W u \r„. „ ., 

«n3*nim"°* *"“**»d 

in . ‘. , Inis conviction he has expressed 

m poetry and prose which will endure as lone a 
the greatest in English literature. It is sakUiat 
i* extemporaneous addresses before the Society 
were inspired appeals for the study of genius and 
of all the phenomena that bore on the immor¬ 
tality' of tlie soul. lie alone synthctized the 
ol the Society into a living and vibrant 
Ilia great work was a new and tad 


r ENEMIES OF 14 '** to the 

THE fc ‘ nc w significant Rw 

***y AS* * '»• 

ir^issscsf-js 


Hi 


5 fa*£i^ *» 

Takr luvr noth'ttfi ,cft . , psychical occur- 

** m ‘ 0 u»imr and tabulating W i ry a nd 
.... formulating bt-einrong o! nisiuiy. 

r , known since ^ Western mind 

‘ r ifv.ni in d'npn ,or *, Ih ,. v had a great 
S 5 tfcy did n».Vl«vc in. 

euriediy l° r gh°*Jf " ' m j nn bk arguments and 

In many of th n' v „h the cross correspondences 

had to admire the 
and »»«r^ , wSihcv 'pursued the subject and 
*&» "'ey held on to .he 

'"Say anyrlrins '*« * Physical 'flTTC 
so called! was like a red flag to a buU. Af 
Eu-apia Paladino was mussed up by the Hare aid 
University committee, which seemed more like a 
committee of plumbers who had more faith in a 
$ewer connection than in their own immortality, 
one would have supposed that they would have 
been more circumspect and rational before they, 
too, mussed her up; but no, they, too, turned 
her down, and she had to seek justification and 
vindication in a well-equipped physical laboratory 
under the control of Italian scientists. 

Professor Myers left a sealed envelope to try 
to prove his continued life after death, a precious 
document indeed, to be treated with every care 
■md caution. but which was recklessly and need 
y twn °P« on the evidence of jioor medium 
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shi P or no Jv!) ln:R ' S °P I. „ 

° n »*>« bas£^ c « l » cvid^, ,, p B. 
a nd only .. . a| anw hitl nc « it 

anything (r * N, 

P u biic at , 0n of L- ^icnj m > 

acter of thf Dh ,J* kc no «icc. T , tlw!> 

2*? 

,, -' *Hft not ,1... , '’ hilt' shy r,f <n ^ e f 0r ,l 

Hodgson. a young rna „ paid n &em ^ ^edu^ 
bu ‘ "ith no evrv.H I" 4 * * univ^i*' 

*« ouf io ,n p^S 32 >i; 

linnet t and Col OIc '“ V ^»«e. Tfc* rr !'*»' 
Ultimate acquaint U had ha.J , , ^ X; 
superior iniellig^l^ » ^ an ^ 
writings—t h is «J ° of ' CVld 'nced 
1’resnmptuou.s and bun,*: C ° nscqucn « to 
considered himself an S£ n ^ "“»■ t 
"id proceeded to turn V/'- maJ -° l ’*™atj£ 

"id prosecuting ,n, ° judge hn 

Bta'-atslcy the greatestTharU^ d ? lan Mn> 

her age. He was a v -h, i! ‘1* " and humbur at 
Had this case been trwd hi^ “ 3 china ^ 
on which Hodgson basest eVcr> ’ wit0CS! 

been discredited d • US rcports CouJd 

the firilU „d ? opposing counsel, cither n 

a. .KUtLSr'r ™ 

apok«v indnvl t ' d cahgraphist was a poor 
Thi^ " /0r . an ex P ort on hand-wntmg 

•» *rv p‘ Particular made himself ridiculous m 
fr , ! s "‘ l . horgeo’.' and later was flatly coo- 
• 1 _ 1,1 bli testimony on the Coulomb Ictlen 

y a ennan caligraphist who at least had a 
*■*” recotd behind him. To show the uncer- 
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THP ST. 


' vro,e H lie never 
Sifted f'5 “ad forged- 1 


ot o' rr ’ 


no tn* 0 years, when Hodgson 

fn alter y ,,,,.,,,ht doubt to 
• ° L might have brougn trouble 

they never let tto ^ deep: 

$gzzX:X-~~ 

“tUv the dSJd % by 

and the *w n “ . uru .\celled in the world, and 

»';■ **“ S jJ ■ been worked out to the finest 
cahgnph} hes m think that neither 

«crc over Irltaod .» 
, 1 , 1 , «x»M incriminating letters; just think 
that her accusers never even saw her or faced lur. 
She herself was the greatest psychical phenomenon 
ol her age, more wonderful than any of her own 
phenomena, and remember, too, that all the 
phenomena which occurred in her presence or 
even when not present had their counterpart in 
the well-attested phenomena of the stance room. 
What she with the greatest emphasis always con¬ 
tended was, that her phenomena were the direct 
result of her own will, while those of the seance 
room were involuntary and usually while the 
medium was unconscious. And with equal 
emphasis she contended that certain of the 
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Phenomena u . * ^ 1, h 

dcvoJorj.il "T fr nidfi) | ’^8. 

can -Mure OUr 7 *» f or tj lr . 7 ^ 1 % 

frickery ltfl . iT* ,v *» that £>« *C 

K.d,o. r,;v. ird out T ,„. r,,,na h >’<z 

zZriz&ii&SsS 


i & 

fact, analyse it i/ you p | cas * ,' ,akc '« first Ul 
with an endl. ss areuriirm Z' ,. rcrnom ber that 

^jB aaa s 

that you I makcs y° u ^ 

Lnjdli^ce whet, as a 

? ° n J^Job. “My Psychical research* 
* tr > proud of their sleepy state and thrir 
dormant powers. Kexnember, however, that thu 
u ^cty different from the ''luminous sleep"* 
well described by Mr. Arunachalam, of Christ’s 
College, Cambridge. And right here let me net 
fail to mention his distinguished brother, the 
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fNF.M , eS 0I ‘ * ' holarship and 
Til'- ' w |iose f 1IH ' „( Jjitilica* 

Binuinfi'^acnt the w hich * rc 

lion 1 f book* though*» a . 1 research. 
f hi rI ”;%,d "‘‘‘Sjetfes "f V$*%L J-whosc 

^SgSSS&s 

3** ft Argument am but m 

more con 1 e "!'T' a ud«ilcnt phenomena they have 
have made <' ‘ s ^i|l in their detection. 

sho*m not only a n ^ ; tion nnd justice. 

offend himstlf. In 
2 L -™.l especially in U« 

£Zk l-abdinn. they have l*vn able lo shOT 
that the hysterical element has been a large 
factor in the case and that u simple abulia has 
bom to blame. The hysteric with her obstinacy 
exclaims with even a certain emphasis " l "all 
not ”; slie should have said " I cannot will. 
Janet has especially developed this feature among 
hysterical, and has thrown a flood of light on 
all the phenomena of this psychical state None 
of these Lurupcun societies have shown a scandal 
equal to the attack of the English Society oqH.P H., 
and it may well be called a scandal tor Us lack 
of justice, of discrimination, and a full appreciation 
01 all the psychical elements in the case. 
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' VaJ ‘ *ki!£? E * s °p H r „ 

«*J*ck "i ^1? <"» ,. 

deceived. • ° “*• ‘*><n aL 1nj ; c »'n^ •„* „ 

For the 1^, 

ordinary woman w, y ycars of w N 

Without money «o , ,le *lu» 

"*«***. and .d;„;* t d , ni ‘ lk,n S v 4 

f°r a Iivini’ ,hi. * ‘^P'ndent ,,lt byT 

!**" * fort ^34 

hcr and wrote fc 8,ck u "‘« 
an energy that seined 2*°*’ hour * Si ** « 
There was no J et u ., d, ' m ° nia c in i u 
favourite gan.c of so / j , n " ^eation e XC( S? 
her friends. And and convert' * 

K ordinary Xfc - 3^2 

'• " ak » «»y *'kJSSS?£ : h ,V"“ « 

C °’. have thought of her f o . . ,,od 6 50n ud 

which branded her K \v ii .. Jf comnrittw 

°S ,1 knom " g “ 

arid.’ k.. i -P«nt. if not antagonised or turned 
, y . es - s< -’ r minds. Jolin li. Gough used to 
saj mat lie never saw any good work dune by ary 

k° , ?j n,ttCr ’ a ” d he was sure that if the 
building of Noah s Ark had depended upon a 
committee, the Ark never would have been built, 
and then where would we all have been I 

^■'ore closing this part of this chapler let ui 
at the future career of our bumptious young 


TtrMlF-S ° F H a Measurer 

T» Fl B * t sccretaO' 


iIh' ' -h oi ei» rnedi' 1111 ^ a 

>|r*- • 1 ill * llS . a a P^ lCC a l e kept ® 

5TSi>-’ 'TdoJof.w- 

b* con, ^'S the subject^ 


ifesiSr-w; 

Such min s j Z once said . <t ma y do 

*jjS4£d not compart^ hcy ca nnot 

^ wholc: ss 

truidonn them «nt * ^ morc clerks working 

lack imagmat>»n ; ; const nictive head, 

well under an eXecuU ' , <. {om er days let 

H he still lives thc tit k. " The 

him get whm prdehc om o. humbttgs ” ; 

•— - ,b *‘ 

behave one morc enemy to deal with, another 
hireling of thc S.P.R., and this is the m* vie*** 
— nil nnd unless he had had thc S.P.K. at 


V to dCAl wtin. amuiiw 

hireling"oTthe ST* R.. and this is fk ltf 
one ol all. and unless he had had the h.P R. at 
his back he might still have remained thc halt- 
(awning hypocrite that he was, innocuous e\v opt 
lor his venomous spittle, but he had Hcntv 
Sidgwick to support him and Walter l cat to try 
to cover up his mistakes. I reler to Vsevolod 
Sergyeevich Solovyofl, the author of .1 .Vforfetn 
I'rUiiat of lxU, published after ll.lMVs death. 
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V “ J w 

'**wa lirr own n. r, ,;s Op „ 

bet nir d,...| ** 'Ifojw. 

5*dgwJcJt. It L 'T 1 ' With the i. '"»< 

* cont *ln* more'.. >rt '" 0,, Kh | ,r,,, °ry v 

"P°n this doad u ,,n,n tbTn.* "itor,* 1 * 
before 

site 

»nt \T 
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ta-^ ot 
ol 


n " ' before UH ,,. . A Ken ?'y Ol , h „ “ <t , 

w bom stands it, ls ,,u ‘ r 'Und V •n.il ''*' 1 
| members of 

Vrrclirf inc *H(|ii K ; 4 : c,r u.in» . ,r i 


r «H 


verdict a v 'v * bc dr f'*nf VS? 15 ** 

VD,Cc : •• TI.- lt >. ivi 


til 




sufficient 
burned." 

Professor Sidmv' t l,lnt > 

Ut 'n and Greek ,m 5 u,u,0 “btedly ^ 

2 r “ «wtS?>»'. £3 

mat ion ; but b — ul be ">»— “*« 

evolution.'* 

obscure texts. 


»*< 

N 

l| 


hts 

iiiin 


,,k <* 



obscure texts. He 
professor in his seci 3 
brazen inquisitor when ’ bu ‘ »* 
^b-c. He lias rTbJSn^ui 0 W« 
re * 4 * rc b> no sympathy with the \T” 1 W^Hal 

fv® a grubbi r in that field ^udly 

ignorance has made him vicious "rh!^' and *“* 
men in the socirtv lit. »,• ', n,cre "rn-othn 

couJd not breathe tho h * nncl , ccr1ain member, 
out I rec .lt ?? “ mc a,r M,h *bem and got 

who u / caso ol Stainton Moses espociX 

rnlvemen nn W WPthy with the the..-pineal' 
il pfi^ ^ '** JJ “ fn,ndly wi,h Olcrtt 

/Ac translator's preface by Waiter fxraf is a 
onger production, and much more cautious in 
Its abuse ; and he may well be. He too )uu tbe 
S.P.R. back of him, and he is evidently, too, one 




..S 

il*Sf ami «' ,H t “,ocaU H P-B- difficulty »" 
w**»vy°°‘ , <,lc ...in finvc no scales. 

< ",X H. <«•?£■***■ 

Si .. 

Ik' s 

t*»k ‘ 


* him M |(^onsc.°- nl kiminin g thin 

'.""n^nt ««> 

the 1 . rtvti narrati" J . attitude dunng 

S of hi* ,n<n a ! r r cpn.-sents M. 

different P’^ The narrative pha*** 

with bcl *f f d "tfi'c materials (or a judgment before 
Readers have | c !”* lhcmsc lves as to the 

the®, and solovyofT* credibility. It 

S?o2y‘^ tUt in so doing they should 
remember die inevitable tendency which a man has 
after the event, especially at an interval of several 
yon. to consider himself wiser from the hrst than 
lie was in reality ; and they wall also remember 
that Mr. Solnvyofl is amply justified by his letters 
in stating that from the first he never professed 
an absolute belief in Madame Dlavatsky and her 
doctrines; and that she was throughout well 
aware of the fact. Nor should it Iv forgotten that 
tlw letters arc not rut ire ; they an* selected by a 
hitter personal enemy with the purpo'c of d.uvug 
" K '“ WTi, cr, w >'o is entitled to the bnietit ol 
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assertion thaf jf S 0p H. Pfi 
£ qu °*«a i n /, 

A « the old (Wu h c «v> - fu U. tll 
«•»q^io^^wouid^. 

. "lien Solovy 0 fl i; Cn . , ^ #e tell* , |,lt iu. 
sisteney. Listen . he OUkt ^ * I* . 
which raises the ,„ JSa,n to thii*f* ** »n u 
mmd. the letter mark. f Tl0Us quest; ^ 
do «. so far as i kcd (B) 0n “ t,0n ii 
•istency with Mr W. .rr^' 

% * not co^r f, ' Sna il^ -i 

attitude i n which he f 0 ^J e * ente d th^ l * W, » 
" ur *burg conversations f , Ind Wmsclf 
satisfied with his own C xn/ C ° nfcss ‘hat i a " ,h * 
letter is merely Lv„, f P anat, °n that ti ^ 
circumstances the • ng ‘ In fact wh * 

c «r 

tncident referred to !! ' 5 ll * '«ter 
caravan of camels. ^ 

Smnett’s life of Mme BlavatS? lnadent B 
able feature about it i< that rfma *‘ 

of Mme. B.'s clairvovam S00d cvuk3 « 

astonishing phenomenon ^ &££!*£ 

ndence is as good as any put forth by the S.P R 

H P n qU j C U .*! "^a-as a vindication ci 
t o. and as giving the direct lie to Solovyoff 
rulsus in uno, falsus in omnibus, and now ho* 
much can we believe of this witness o( the 
S.P.R. ? 

The undersigned attest the following phe¬ 
nomenon : 

" On the morning of the nth of June, instant, 
we were present in the reception room ol the 





I * . ..* | iter • .vHicli 

llK .,l Soc«‘> vhen a ‘ c * r ooi» ,n , 

S'tSw " 45 

-s &&. *■&££ 

arJ h^wiihowsky. verc sitting- Mme . 

^' hini - Babu * 

Olcott, Mr- W ‘ Mmc . Blavatsky "as ab* 

IfiSTJ .1.0 moment, to rend .u oon.on « 
Sm Z seal vms broken. srnce she prolnscd U> 
be abk to do so. 

h jhus challenged, Mme. Blavatsky at on< e 
took up the closed letter, held it against her fore¬ 
head. and read aloud what she professed to Iv¬ 
in contents. These alleged contents she further 
wrote down on a blank page of an old letter that 
lav on the table. Then she said she would give 

ill laughed at and 
‘learn proof that 


wrote down on a blank page of an old letter l 
lay on (lie table. Then she said she would give 
*h°-c present, since her sister still laughed at 
challenged her power, even a dealer iwwM 

t ",L a ! ,,, ; l ° ,u ' r l*V*l»»C power », 

vd envelope. Keuuiking that hvi 
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„ ^ETTEpc 

n »n,c occurred • * S °* i, , 

ii„!“' fT" 1 «“iiu!" <vL*> 

«ng that j lcr Corr J ne «n spj tc 
n *injo in /..ii . * s P°ndeiit h» r >. 

U> '** at l" ?*? Wr '‘mg ,^>>vrr">. 

«“«* these two rcrf VCr,he,ess -’ ie r° P , d ^ f 

Kr.t^'SH. 

^-"^ssr^Ss 

oj intense mentjT UUUd «*> «SL£ 

? u.cu y tCSlTC^^iiSSS 

tossing the dosed letter , ments - after trtii 
“*«*. she said- ' TilT "°*V hc ‘*We ?£ 

®r 'szris*** WSii: 

placed n P ° ^ CnVCJopc * where a sc® 1 »twaBf 

L pon the envelope being opened by the lady 
to whom it was addressed, it was /otind that Mm. 
olavaUky had actually written out its content i; 

~‘ name was there ; that she had really unin- 
i« red, as she had promised; and that At 



Of 11 r B vriir ' 1 

*£?»«**• 

rep"T as M tne - 

no** 4 - 

b/J '*■ ^pikp®^ in " ''l, lout Wr 

"SsgSsggsr* 

ss%js«r,essss!- 

w "“ |,ie ” cd) ** Vera JSliiiowskv^ 

sssrrsss 

EJULIE pe Morsier. 
William Q- Judge. 

H. S. Olcott. 

*■ pans, June 2ist, 1884. 

In the St. Petersburg Rebus (a periodical of 
psychological sciences) of July ist, 1SS4, No. 26, 
the same account appeared over the signature of 
V. Solovyoff, an eye-witness of the above fact. 
under the title of 

" Interesting Phenomenon. 

‘ *** then the author, twtwwn whom and Matlame tlUvatakv 
^* 7. P mn, “ 1 >U«lrt*mT», tnnl to throw a doubt o»t< 
!*_tmuliwaeM ol thu phenomenon. nvtnc that it i 

gSSSga.-sr-ssas, 
tfSaSSSPSir** - ** *" 

"»t •«. h. 10 M y the Wat. tufl 
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•\ I 


op a 


cttcr »o (hc r 

,R ers ?«*. 




self, nict Person. 

7 W A " v H 

t,nf "ed and fn. injJJ* *Wol V C 

r h "*' Of Af ni . “S* 11 - ■■»rnong 0rr, ‘ 0 ^. ,* 

b, » owing to ,? B - ‘lion on **■» uJSj* 
Utter a i7 , v . v *'<»« ^ » ^^°Ur *♦:•, ^ 

M /' 0 « the t af)U ‘ ° H - *" the p** 4 ' °f If* /‘"■is 

address of ? c,n « at ,|,„ 1 **•» *, r**. 

M Xr P “" , '" W 

^rted „„, i( ^ Mm,. ji£»lV 
at Odessa. The ci.v»i a m ut lU ] *• 
closed on all fa thi^h Was not wily rom'V 1 ^ 

SttwjSSSsSS 

undertook, unexpectedly for Tll'o? hteh 

on her forehead, and with visible efforts Kts 
ead it out, writing down the pronounced sentmea 
on a sheet of paper. When she finished, lux aster 
express'd her doubts as to the success of the 
experiment, remarking that several of the ex- 
oressions read out and written down by Mme. R 
rdly be found in a letter from the penoa 
written it. Then H.P.B. became vuiUt 
by this, and declared that in such cased* 



When thc> tt , j4h what Min aU the 

found identic-*' Uic end of U , wo rd 

SE»,SIS~nec“y re} ^r v^5 not only 

^ phc ; 

*»* S aU^>f us, the witnesses 

^dgned our ^"^er^wluch the ph£ 

circiumtances^ dctai Ls, carefully 

nommon occurred the smallest 

checked by myself, donot^ <: m DcccpU0 n 

nf /Ac aucslwn. 


tjlht question. 


VS. SOLOVYOFF. 


Paris, 10 (22) June. 1884. 


Sinnett's note on this case, in which he states 
that Solovyoil tried later to wriggle out of his 
emphatic attestation of the genuineness of the 
phenomenon by bringing in the hypothesis of a 
psychological glamour, is interesting; it’s an old 
tnck and much employed by the S l’.K as well 
44 • ,lus dippery fellow throughout his book. 
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be a 
many 


fcn 
from 

Will, 

candid 


eat 

hr r y 

«* 

“»• «-w 

ry 


’['^n get,^ TT, ' KS OP t» 

°^»tian m . Ut it nn H +*. 
ar ** your^jJ or **• Ow 

< But >Ut ° f a„ vt ^ib «i 

refc Wchatufl „[ h ' n * 'I v,' 

—*• A2Si«»A5S 

«W«y „ Z n 'Ti^S< 

personality o(“IS? M m <mul J* 53jj 

*£SSS 

®*f Otoi / *#d rt, 

an< i ^ 

-•count, of h ?, h '"deed fZ 

Olcott U |,„ ,,cr ^lh a ,r '*n h^ 
their Jong an ,i " as (i,!V oted to h *** 

- *CdSSr£ 



i„ th>» 
in*" 1 


to (he 



casting 

towards those who weJ ^‘"“"Vatn^ 
mimical to the Society <* h« t 

oinnett, who Wa , m . 
describes the difficult ie, Tk ^^•brtic, »u 
•Vy father wrote me of th ** vo * can * c ert >oti»t 

toning h„ *\^P’T**>*Z 

lack ol the or!lW S ' T" «* b 

She was " thetma? rT* *? amcnit, « °< & 
left hr wr, , -P 1 Russ,an Bear, yet alters!* 
am-i^in tC | WC Cn,oycd her visit." Such u 
amazing personality could not fail to be interest™ 

e are therefore well prepared to study and 
analyse this " confession " which the S.P.R. 
eagerly grasped to try and justify their n p*tU 
judgment of the woman. To the admirers oi 
H.P.B. this document did not detract from their 
admiration for her or their devotion ** k "' 
but they certainly lamented the fact 


. to bo. 
that she 






c*d* 


SI* 


*» . .'in***« r * : 

. ■ •• confes* 10 ” , lv undcr- 

brf** <h '* UP my mind (dj j presented 

"• 'Aiding ? Them * 

,,g y theV 


- ^SW%tSS 3 J 

« 3 »\„V U?f 3 u birU. '^"Jtbcy 
*£ ‘SSn O »»r C f 3 kis .H d 
5 V. S ££ » * ( "tCr «v ? h»« 

leave hi 11 , j 0 ve him. , jo himself 

&' ln '"ti,Sc but «J» Knm | ' , J «n in <l» 

«- ;• 5 ;s» ” hk " “? h cm r» >'»* 

££>»i“ ct ^ 

threaten to burn 1 , for anyone to> kill, 

him a wanderer, h, u . Ls n0 coward by 

sirart 

S7ch£ and trying to bite 

and catch him, to make an end of him. Worn 
out, the boar secs that his forest is already set 
on fire and that he cannot save it nor himself. 
What is there for the lxiar to do ? W hy. this ; 
he stops, he turn his face to the furious jvack of 
hounds and beasts, and shows himself wholly 
(twice underlined) as ho is. from top to bottom, 
•wd then falls upon his enemies in his turn, and 
lulls as nuny of them as his strength setve> till 
w la U ,had-and then he is really powci lov. 

9 y *® this confession in >c|muU' part. 
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1,1 vwwfag this 0F H p &. 

!* was written i n il. U Wc must r ,. m 

st F r d ." dt| ^Sto. M " cy*<s, 

it iias Kvn parki i K***n into F nf -i . ^nik, 

»■'->!« »1 C *ES 

“gainst her may well be ou U l I USe il ** i''!?’' Ih ' 

correctly. H.P « •! , qu ^ stlo ncd. j f 
examination of tL n ’ ly w «e 
The excuse Wa l ,t,°.? glnaJ Russian ^ *9 
. by Jules Bais S ac\ hc h wdf I L lati0nw ^5S 
linguist. who held the tit tie ft"* **okr 
*>** ^ris Court of .W^- Z 0 * ,r ^2 
sa, “*“ 1 with tlic testimony ol ,h"' “*>' •«•£ 

may well doubt whether the ,i "" man - bm *e 
!>'■< hand was ,|, c one J • 

would not trust Sototwofl '? bj ' H P B I 

ssraEf? 

sS™ d h | C r,tCh ° f 5110,1 an outb urst of emotional 
storm and rage. His fire was not of this Pres 
mcthcan intensity. 

li, | ,K /“!! ■ P 311 ** rea * S c nius, and shows the 
, . *. artl>t at her best. There is one great 

l \ m 11 tbat makes it incomparable. The 
. . °. Xcs u * t or cst and would only escape to 

lt\.L fr ° m \ Uc firtbrantl : but-when his beloved 
naunts are already destroyed he faces the pack 

and d. 11 S an , d bt ' asts ' ki,is « many as he can, 
and dies in the struggle. 

1 know no tiling like it in literature. Benvenuto 



xifMIES OF H.P-B. 
tH E enE * " u mild in com- 

lllS A»‘ obtoerap t 7' TS t against injustice 

Og* "u is a gJon°u^ °“ bay \ t is no ” con- 
P 4 ^' hunted animal at■ > hcr enemies. 
Uh “* gj an heroic attack shc 

STh “ «hrt^,°^un?.r» hamto.: 

Lt it attacked stie thing to her. It her 

fg'obStan und the impostor m 

awne° «* *' ,,, insight nor intuition. . 

thin they kavc ncltnc • , d literature come to 

TW ° d^OneTs'tS old Lear with his faithful 

our mmd. . tf) rm. His outburst against 

£££*■,£— **« u no,htoe *“ 
in Shakespeare : 

Blow, winds, and crack vour checks! rage 1 Wow ! 

You cataracts and humcanoes, spout _ , 

Till you have drench'd our steeples, drown d t 
You'sulphurous and tliought-executingtires. 

Vaunt couriers of oak-deavmgthunthr holts. 

Since my white head ! And thou all-shaking thunder. 
Stnkc Hat the thick rotundity o the world 
Crack nature's moulds, all germens spill at once 
That make ungrateful man 1 ” 

And the other is Virgil’s description of the 
hunted boar at bay in the Tenth Book of the 
/Eneid. One might think that H I' B. was 
acquainted with it, but I do not think so It 
would seein that in writing it, the writing was 
automatic, and that this simile ol the boar crept 
in as so much often creeps in from foreign or 
obscure sources. The suspicion has this basts at 
least, that much of hot writing was automatic, 
and that many quotations were unknown to hew 
except clairvoyuntly. 

The comparison is rather striking, con mg ton > 
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°» »,. B 


transfaiion ir; , ' KS . 
less for Drydrns °* f tSp<?c,a, ly car 
c,os cr the literal , 1 ,lave al//., e f ° r . « nd 

^ one sgj?^. Zr* 

nearer one gets ordrr <>f th ‘he 

lo ‘l»e menul state hf i 't S ° ,,r of tS* 
la t ion, no matter how so n ' VT ' f ** r - «#d 

♦he spirit of the on piin i f 0rt>USl ' vj H of>L>»- 

^ - 1 can make g? * “-Aft , 

>\ the Wring’h^/ fror ” the high 



P B 85 

r £NEM iF ' S ° F th a bout mysel { * 

„„ U* 

with this ^ CT ' oXl to 

jCC-.StfC* "*£*£?. «* 

£*; “‘V *«•*»>““ “fSVrt .-.bout -. 0 * 

work an * 1 d what is mos “ attempt to 
but strong. anc \. f i shall not arn 

ss-^risft 

^ilh such was the na_U ( ^ ^ producc docU- 

abandoned him * fi although he himself 

nwnts and letters proving thi ^ foyed one 

S «h . occult ^cncc 

man deeply. but still”JL clc 1 wandered with 

.“*£ not mine (thm 
medical evidence, from the faculty of \ am and 
it is for this I am going to Pans). One thing-md 
another was said of me: that l was deprav^. 
possessed with a devil. etc. I shall tell cvetyth b 
as I think lit. everything l did. for the twenty 
years and more that 1 laughed at tin y" ‘ 
dira-t-on, and covered up all traces of what l was 
really occupied in, i.c. the M irrors «v. u.u\. lot the 
sake of my family and relation* who would at 
that tune liavc cursed me. I will tell how from 


b >’ »hc biting hound/ from ^ high hilh 

» W.1 to ,« ,* X 

safe distance thev olv him \ ^ Comc ! hut at a 
Ho truly f.,r^ y s S:, h ™ t >b.«„‘ 

every side, gnashing his t,m) ^ t0 facc °n 
he shakes the spears , ** and * rom h»s hide 

““ “ “ di *““ *** mTX'aod li^d sh«s^ 
cornS 5 S/ ZT.rZ S,ritine " «“*• “ 

has a mn h . ^ 1 le h° ar . the comparison 

love ofTi f m T h T an tOUch * and tbe boar’s 
ave 3nd h “ “gemess to escape to 

anv h-ar /r h'‘ t ^ lou S^tIeas of himself and without 

than anvm w enemies, is a bit of genius better 
rnan any mere literary skill. 

Now follows the whole of this "confession." 
p mind to /all. or else to bring about a 
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LEttfdc - 

eighteenth v* ' ' OF Hph 
about me ami ' ar 1 tried , 8 

‘° ver - *nd A*tXfc th V ,his ■nan" ^Ple , 
£** deal of «f them , * 

tciil fi'ovc U Th h °nc ever T U 
suddenly «,,, T,lcn 1 will r dr ^nJ,'K, 

SwweysSS **® 3 

‘ hcre arc many 0 f thcSTaS^ ,hc ** 
tto join the pack of hounds thn» d >rf ■** «* 
mi down and to bite me I \ Wer ? huntin S 
Russians great and smaU—Mada^S* maBy 

ss*s- 

four* 1 quirters° l f S * 13X0 ' ' Kth! 

1 ni ^ nauvc w °° d ' the “cjetj- to 
Wit and I will perish, but I will perish wM 7 hu t t 
following. God grant I shall die, shall perish at 
once on publication; but if not, if the master 
would not allow' it, how should I fear anything ? 
Am I a criminal before the law? Have I killed 
anyone, destroyed, defamed ? I am an American 
foreigner, and I must not go back to Russia. 
From Blavatsky, if he is alive, what have I to 
fear ? It is thirty-eight years since I parted from 
him; after that I passed three days and a hah 
with him in Tiflis, in 1863, and then we pari 



OF H.P-B- 


87 

about 


TtfF- & do not care » d me. 

Or tf-T vnlocritc I J'^utn Home 
^ »nd *'> 1 ,j rt to the already. 

tt»a‘ sc by **' 1 • A ,„c for ten ^tand. 11 
f \°l “" valued mV 

ST SyrtSS u-y-C 

„d Society «**J* ° Jo helped 

dW"* “ ’go on my kneeeto tij* my Ble 

srs• 

if «*-“ 

* ta ,dl ■ r,“^ a da“^.he Society-hill tt. 
tenor that 1 should - j have thought 

But now I torture myself no more ^ n ^ ked £ on 

“S’Sfr<i« underlined). 1 «dl 

“nitch the weapon Irom the enemies hand an 
write a book which will make a noise through all 
Europe and Asia, and bring in immense sums ot 
money, to support my orphan niece, an innocent 
child, my brother’s orphan. Even if all the tilth, 
all the scandal and lies against me had been the 
holy truth, still I should have been no worse than 
hundreds of princesses, countesses, Court ladies 
and royalties, than Queen Isabella herself, who 
have given themselves, even sold themselves. to 
the entire male sex, from nobles to coot hmrn a* d 
■•fdi/crs fttdarfw; what can they stv of me worse 

1 JL.oZ 
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88 letters of w 

"No I The devils will .. P B - 
hour You did not , ,, *** «* in , k , 
ruination ot o„ 

”* , T o you l have JZ ^' »nd f <5; 
«rr. | never dream, *** «uy 

with ev wyw». I will evw/V^“•* 

Urea,at of lies, whirl, # la ke toiL: **> U 

!* ,n ,he 1<mft and u, ; ,l| ,h U 
master and 1 Mahatma 
products of my own i„ n ‘ !^**' are oniJ ,|1 ' 
<!.«,. that the phenomena n S : * ha ‘ ' >*ir£ 

a„ d I ,Km, ?*** 5: 





lTTta 't> instances I tLuj 1 *iB 

will exjK«e dozens of /«*,/, I 

****; I Hill say 

for my own satisfaction, for the ut k ( ' ng W>l 

nunt. And to this I have been bm,L°. f Xpe * 

(underlined twice). You have been ,h ? i ^ ** 

wh«h has broki-n the 

intolerably heavy burden. mdrr “* 

R ^7J°u P re at v lbmy 10 conceal ^ 

Repeat to all Pans what you have ever hearts 
know about me. I have already wntten a letter 
to Sinnett forbidding him to publish my mtmein 
at his own discretion. I myself will publish them 
with ail the truth. So there will be the ‘ tntk 
(underlined twice) about H. P. Blavatsky,’ 
which psychology and her own and others' f 
ality and Rome and politics and all hrr m 
' filth once more will be set out to 
I shall conceal nothing. It wil 
in of the moral depravity of mt 
confession ol mine, a worthy epilogue 


|lE S OP * ? B fot science 

.-sr.> 111 trf a*»re ] (under* 

if you wi»* even m 
. t t hU letter f> 

E?S the ^ now- 

srt mm«t instances ms j and lt:> 

^^“^auS^to ^ver up his own 

™ rkcr5 ' xd aooloeies and the veiled fear t ^ 1 
tracks. veiled apt P weaknesses, and his 

t S£ Ser Leaf calls his mconsist«jri« ; 


ie*m 

.•You* 

Rus*‘ a 


Professor Sidgwick's sneer at tne 
Society, and his surprise that it had already lived 
twenty years, and his cocksureness that nothing 
further would be written about it, or that it was 
dead as a hammer, simply show that even the 
learned may err. 

As a movement for the betterment of humanity 
the Thtosopliical Society Is more worthy ol con¬ 
sideration than the English Society for Psychical 

K^u ,, As 1 havc “’d More, take out 
• H. Myers' Works and writings and their 
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letters of Hpb 

is not milch left Crrtainlt. . ® 

no ducowrirft ; ||, 0V . J ,hl * S.P.R . 

brnrr method, of n CVttl 

winch have conw from twivv^ 

co "*‘ bam o U u,dc. r, "^h^‘ ,k * 

afr; 

but « w« at least an h ««*S 

renaissance for the Western ^2?* ****i 

knows it needed it. or,d - and GqJj 

Sometimes we ect a 

insufferable cad. A diamond h° t' en itrim *n 
a dung-hill. and I can refer tl^^" fo,,nd ® 
for an account of the incident dcf ,0 /Ei0 P 
Rage and emotional storm may be -m in 
Hon and the farthest removed from ,i? “ T* 

°J L hC ,7’ ad hous< ' *n thts case it 
flash of lightning revealing a whole lifetime 
pent up humiliation and sorrow of years hav • i~ 

s« js*j“• ^ 

Afur this storm came a calm, or a calm com-' 
paratively speaking, and the rest of the weary 
i» e was passed in quiet with the interminable 
writing and the care and solicitude of friends 
watched and waited until the tired spirit bad 
passed on. 

The devils will saw me even in this last great 
nour. The thought is staggering, but you see 
bode of it a superb faith in herself, for even il the 
angels fail her the devils will come to her help; 
she is worth saving even by them. The woman 


9 1 

, 0 f H p B ; 0 f her 
ogtflE 5 t , c f°fl ,c5 .^jon 

m* •>. t Sk <££#*■ 

w> *tJ£ •* un iv 

V <!* f. r vcn htfltions ° f "JL foUicS 
***£, trfld /'how-wotnan- ^ to give 

tffS ’«*«' ‘1o «na« ^^Jfoicott. when 

f ,|f s hc * urn ' According ' . v, c made 

*f 5 aJa * ‘■Sf*®*' 

Sgjj.S* SU'S- “” ,o rS 
tfwwjrtfi 5 * p h 'T e Sit f 5 

g'.wS'a P>n «•£ "^“['^."duccrs «ho 
£W «l m “ ;, n . i.inn.afcn. ro the 

and aelfch 

2S?S»‘ bare sadly erred and ta** 
SSd her. She had nothing to gam vtMao- 
tw in a worldly way from gorng from one to 
the other. In her earliest letters she stated 
emphatically that her spiritualism long ante¬ 
dated and differed from the Rochester knocking^ 
and the phenomena of the stance room, and vet 
she saw fit to encourage the modem phase of thts 

UTU tl m .*K a c(nntiinrr.Hnn« tew 


dated and differed from the Rochester knee kings 
and the phenomena of the stance room, and vet 
she saw fit to encourage the modem phase of this 
occultism as a stepping-stone to higher conceptions 
of the spiritual world. No one can say that she 
^not mistaken in much she put foith and 

ujt co Uu ' mannct t>f M. but thlv 
be counted against her charauet l 
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" Little Orphan, 11 ,^ ,° F *** 

£.r«Sir. Si r* « rnu 

J mummy . r .***>■ gave von r n ** ilu,. 

sssss *" 

Eastern thought and with «U ilh^" 14 - 

for you to get a h ca d. h “ chan Ce 

r T h SSS.XaSSSS^» 

d,d a great work and rave ,h„ f ^ tune; sh « 
to think about. The S.PR nnf^af somc(h,n g 
and checking up, and don't hlr S V tabulating 
of Hamlet \ m | *k . ‘Ec'’e the philosophy 

•O admit hwLSi, ^* “"»• m *iE 

wmi &L£S ell S P R in c 

lions Tnd thT il knUn ‘° C0Unt aU thc quota- 
>n H.P.B V Wltfl0ut quotation marks 

from as in 3nd ^ ^ b 00 ^ 5 quoted 

argument is »h ° f her im P°sture. This 

she wrote these £ *?**? ° n <he assum P fion that 

industri. • ^ just as any normal and 

when as a W ,° uld ,iave written them, 

H P.B.'s reirent j f * C ,V wc not only have 
Wrote clairv < ^. and ca ndid statement that she 
Cj “rvoyan t ly and automatically, and not 



the 

I ,mcd woman, but that her state- 

stas* jss— m “f<f 5 

&£&•£& - 

f",*atcd efforts. i( poctrine.” so called. 

That her entire in ot her works does 

ha d already found ^ P ^ shc undertaken ; 

not detract from th aut horit>es into a 

an d the c< |^ tin e f d not detract from the 

SHrasawsSS 

sr 

himself to this fact, and no less a genius than the 

^mUtataig in his c«lte: * HiMr, of . 
Man,' quotes the following : 

« What if I wish to be honest, did 1 possess that 
which was really my own. beyond capacity and 
inclination to sec and hear . . . and render wit 
some skill ? I owe my achievements 
thousands of things and persons outside myx-lt. 
which constituted my material. Fools and sag>>. 
dear-brained men and narrow-minded men. 
children and young people, to say nothing of npc 
seniors—they all came to me, all told me how 
things struck them . . . and .ill l had to do was 
to catch hold ol it. and reap what others had 
sown fur me. . . . llw main thing ts to haw a 



»»* Van 


Uv 
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«*»* desire. wTS| RS ° F H p B. 
phsh it ... s *'^ and pers*.,. 

*• •>»*.« J y wElSl 

capabilities . ,_ d °'her i *° nm, 

**"«. and liappc„,' t W .° rfc “ U»t 'hr,, 

. Wi?hn, HnS Co. 

fidgTLjS^. anTtC^r — 

attack H.PB ,* n ,' *! c was only too r d*** 1 

«Xvd.,al ReLcTi^Lt^ 

anyone who could fu rther thdr ^ pfckj 

th^cSKuI?^"^ n U St 8 ‘° SpCn . d 

to LumTr'me'Jhe^'a-s 1 *'‘.V C “ hi "^ 

n»ght prove interesting to k„ow‘ ti . ^' '* 
scholar does not give us l,i< / T,lls oncn,4 l 

«s»t« o, «* eftei, t?.r- a " d ,hc "< 

i m £52‘.*£ ! *2£ 

{“*5jJjSS ofttcitTngTcri.S 

Surtt^ I Sc ° t ind ' ard - or bctter still, the Paris 

MtifeiJlkW /Tu ! T _f t T_ re T. V ’ r J° *" " 1 * cJe “ 'Sr ft'hp*- 

k»o«il m wJkZri k Z* mk 'j' h - «*?s. ™u,w -n. 

Gntmni,? JT.’"L, 1 ** **• *"»« »«■«*« Tbeouiplun." Mr. 
PM» .JS «PP~rmc« rrpobiiobod in /( Volm Fuwtcn. 



„ c oF genius 

MA RK " m ,u nonntt Uc««* 

iqj 7 ,G*-.l these words* « 

Sly essay wah « siting to a French 
Claudel, the French P• kndid scorn of a 
Irec-thinker, spoke. ** after all. the truth 

remark of Renan, dcd to it some such 

« depwsjjfr and vv : i P1 n j rcad that 1 was not 
WrdS fhriXn myself; but I knew such divine 
r na ents aTthi Ninth Symphony and the 
Choruses of Sophocles; and I knew that a posm v f- 
passionate, living. and everlasting joy is the only 

reality.” 1 . . • _. < 

These words of M. Claudel are a pure echo oi 

the esoteric philosophy of the East vdthits 
teachings of peace and rest and infinite bliss, 

• A, u, oOiel to (hi, 1 read in the V '!! 7 \ i 0< 1 "^ 

1917. p. sM. in an editorial »ignrd by tbr initial, H 1. 
l take to tUrnl (or Mrnckrn. thr lollowing word* 'or v,r * 
ot poetry i, to give a high ami voluptwwtt pUttaihdity Jo « Sa, » 
palpably not true. I oflet thr Twenty-Third IVilm a, «• 
oumpir: * The Lonl U my Slwphcnl. I »hall not wan, It n 
immrnvly mtrt-mrd by the inmotra ol almahotUCT. amt pent tr¬ 
owel about to lie hangrd.** liven ll th»* wii meant a* a |oke it 
in » beaitly aaaallrge. It wan inehtHy read bv Umw^ “* 
people without any emotion ; and an many mUnim* ot 
to-day prrb t |.w» to the Ninth Sympbonv and the Ova 

and tha Mack Hot tom to the Dane* ot Nymph* amt thr -- 

Chon II, T, undentand the inpoUnty and ,W b o w tw g 
1 ol the .t Marumi .Vmwt. 

•7 
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98 

Ananda on „ a ! tair, Cfl thi**^?® **eti. 
Abedananda p* r nan >«. iik^ ute ^is' ***> 
idea of h*™! Kou Khl v . ■* * ' ,v »bnT; l*t 
is that wit^^disc. T ? rr, '*^nt^ ( ' Lv <* 
or paradise comfort ^ ,hw, %'STl 

thc I *«»• of Z CvlV, hc rScft 

w«d philosopher c iSr y ;, whU « *»>c EaStJ® 01 »Kn 

consuming fir, of tr ^^ ut only when 

c 8°'»m and physical^-- , the ,ow elcm*m 
Perhaps I E^,***** 

^ementthatwhdcinteUe^it^ 1 ? 1 ^ lh 'he 

" c can appreciate genius in wh^ dcm ° tioiuU >' 
may come to us it ut r< . . whatcv cr shape it 

“ <* W«d. in MV «U°,h'T, , °“'' lw 
mystery ol e mi„, lln ,,i ’ y ,b ‘ **“«> °t u» 

that man ha.- an immortal soul or a, LfSI 

«< 'kt -Si 

> \ a study of the works of genius docs not 

cany us anywhere. All we can say is, tliis is a 
work of genius, but what it is, or whence it camr, 
wc know notlung. I*he great scholar becomes the 
mere intellectual grubber; he can only show us 
the matter of fact things of the world; he can 
only show us his great acquisitive powers; he 
may show us fine logical reasoning, as we under¬ 
stand logic, but we are not getting below’ the 
surface, while the scholar has only the satisfaction 
of feeling that be knows more in a certain tray 
than the poor labouring man. But don't forget 



vc OF GENIUS 

yj.\I\K- know a great 

labouring ‘,, cc than thesell- 

th»« ‘ h ;':JUat ‘ sbcI ,°^o incs not to great lcarn- 

SPSS'S- rr£?S* m W «y. " 

'*£, great 1 ^iever. that learning or 

°1S »*' lul,n,U 4c genius more effective, may 
^holarship may g is provided the mind is 

nhrec it* scopC ’ . . i creative work of gemus- 

^Instituted 10 ^Euripides in the original and 
That ShcUe> rca » kct pro bably did 

thumbed a co P- exprcss ion and add to its 
stimulate h* P°*‘ ^ ^ Qthcr hand . Keats. 

muincSIte-l'O 'could f”,* 

te handiwork. “ There omuls “ 

mighty complex of conceptions which hc *\ 
front-some say beyond— articulate speech and 
reasoned thought. There is a march and uprising 
through ideal spaces which some hold as the on > 
true ascent; there is .an architecture which some 
count as alone abiding—' Seeing it is hunt ol 
music, therefore never built at all, and. there one 
built for ever.' " l 

But let us pass from the mere appreciation 
intellectually ol genius and consider in what wa> 
or ways other than through the mere disc ursive 
and bound intellect we can approach the groat 
mystery. Wc might even ask our-cl\V' H»' 
■ Mjto. VoL I. p. i*» 
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ro ° I IS 

} h( ' mere material ^ Hp B 
t no 1 genius sn, ne ^'. n an >thi n ,. , 

admiration fT°T"V 1 ^v- c ^ ° Uns - fiS? 
gjf c ™ inhabit thet^ ,at 1 

nsejf a form of snim •*** Un,es s that t v * ,f >c 
nwde visible to ' , S ' ,np, >’ in G«*v 

Spencer. ' ”***• AsX ° Ccult 

«% *» has ** 

truth* tver nmrli • *, Hy '—one of .i' 1 s Pbit 

'CSSj** ;< 

Xn't'XiTby 

^ - 

Uwc anv w^!*"** «* »l*«f ,. 

“!f«« ; On °«««* .1 d. J| 
?T y “ndorstood ? if it 1.1^7 g ’° n M or *n- 
P°. we find it in BihlkvU L^ f ? m ,he P^ 1 ? 

“ m sacred history- ? r, ‘ £”! s ? Can we find 
Testament . it £ n J f' J* found in ‘he New 
«n be found in ZZ, t ° Und ® the P ^hns; it 
Christian ; and it rc,, g'°ns other than 

J«us; it can be o^ * /° Und in ‘he life of 
naJ saints ; but n cfn'TlT h,s,oncs o/ *H ‘he 
certain standpoint a ^ ,ound on *y from a 
attitude. * nd ,n a certain spiritual 

psychofcg^ and The TTri* !° ^ * tnJC 

And by psycholoev t i ,HTIenccs °f samtship. 
taught 1, t », r ** 1 do not '“can the psychology 

piydulogy „ , „ ", P3* 1 " Wl o«l. This 
Uy thc Physiology of the brain 

_ 
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makks Z*TS- and ai1 very 

, nervous system, aj* ^ b h of science. 

S? i Wv™ 

but •« “ Ar ia , psychology has finally recog 

Al J <lcm.c,orofl c .^ > than the ordinary 

ni*d » c -SToi ordinary waking life. It 
rE to recognize it. and .t was 
‘°° k “ a , n0 8 t bv official psychology, but by 
tlTt were laughed at when hypnotism was 
m TnrTlaimcd by those who bore no relationship 

6 science. It was called a hocus-pocus. 

2fiShSTan established fact till Charcot 
knd his followers demonstrated it in 1 the dune,or 
from the University chair. Many of th ^ 
uneducated saw its reality, but the world wanted 
the official stamp. 

And now the pendulum has even swung to the 
other side, for we hear of the philosophy of the 
unconscious, whatever that may mean, as though 
from a logical standpoint there was any such 
thing in thc universe, except in an absolute void, 
which does not exist mathematically or intel¬ 
lectually or philosophically, or even expressed by 
zero. 

If we admit the 1 am I in man. where can we 
stop ? Can we stop at thc animal kingdom ? 
Can we stop at thc vegetable kingdom ? Can we 
deny that the tree has a consciousness of its 
treencss ? Can we stop at the mineral kingdom ? 
Can we stop at the atom ? Can any matter exist 
without consciousness ? Can the electron 'pin 
around the proton without the bliss of its sin¬ 
ning ? Isn’t it only a matter of degree between 

thc consciousness of the electron - 

the proton in the atom and thc 
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in mem - 1 E n KRs Op u 
and the ot}i S V r ° u nd ?—n 1 P Bl 

r t ,y i wi 

%!**$?% £S** «"*» „ s 

to time sl„ ££? rrp "' a,i »’ 

£ ~*V jn *“"*•*£ 

' 1 of th( *sc men, but I d 0 >. ‘ , ,lavc not the 

'■<■0- Charj. ol H,b£*r*»*nJk 
traditfon is a castle J,h d the Ha ^rd 
" illiam Osier S a *£«"* S 

as he was as a physician mH n °‘ hou 6 h 
lecture carried u.smmhere tT**’ h “ 

one with a bumiiur i ■ , • - r 35 * ^now, no 

favoured but tl.^1 ^ U ' ,cf ,n ‘"mortality was 

Psvchoh,^ V , ^ ° ne man who «» both a 

one of tlfr l f° d 3 Harvard P rofcss or who was 
course I leCtUren> ’ 3X1(1 for the first time in the 
ftofessnr*Urur ant t ? hought was presented as only 

stood*!? "‘V™ JamcS COuid P resent for be 
jocxl almost alone among the academic psycholo- 

* one who co,dd look beyond the neuron 

7 h f mrre localization of the brain function. 
io him psychology was something more than the 
physiology, of the nervous system. He argued 
that the transmissive theory of the so-called 
unction of the brain was just as tenable as the 
productive theory; that there were certain well 



a^ oU that, in fac *; that thought 

„d consciousness r simply a medium of 

i wt." U»t totoi 

,nmsniissi on - 1 werc mere functions of thc 

and consicousness pro( ] u ction ol bile was 

material bram. jin a pit that had no 
a function of the ^ In the notes to lu> 

bottom and n * guote d sympathetically 

*““£ sISe.. .1 Srd. from hi . 8* 

Dr F '£t S ' " That materialism is a hysteron 
0 j Du S i’ h, ' ,X n l J 0 i the cart before the horse, 
ffimay Acetified by just inverting the con 

nection between matter and consciousness. Matter 
U not that which produces consciousness but that 

W 'ajic!' again,*to quote Professor Schiller " Matter 
is an admirably calculated machinery for rela¬ 
ting. limiting, and restraining the ‘f nsCK ^;^ 
which it encases. ... If the material encase^nt 
be coarse and simple, as in the lower organism., 
it permits only a little intelligence to permeate 
through it; if it is delicate and complex, it leaves 
more pores and exits, as it were, for t mam 
festations of consciousness. . . . On thus analogy , 
then, we may say that the lower animals are stm 
entranced in thc lower stages of brute »d f>. 
while we haw passed into thc higher ph.w 
tomnambulism, which already \x-nnits u> strange 
glimpses of a lucidity’ that divines tlw iralitns 
of a transcendent world. 

Professor Schiller was at one 
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1o 4 , 

"j" 1 • ere,, ..^ ERS OF „ 

*Ppreciatc l.im . cnn univ_ B 

°P e n arms by f 'k | U | t r h ? > Was at ’ ly "'hid, 0 
since proved l ' n ' Vors itv < r*! 06 rec «“iv»^ ^ 
er ”' writer. ‘"" >oW a Sriat i ^ 1 ? 4 Ne*? 

tas « a ^rr‘?«“•», h,„ “ ° E ''' * 

f?‘“W«pwto torX 0 ?^ 

j?sr d -cssL^sfis 
«*-sss 5-cSrtr--«. &? 

befoi an ,<J ,i ri| v ' r » fcetim 

outside of the chscursive intellect. They might 
ad™,t .ha, the intellect alone conld no, &Z £ 
„ n , / but tbe y could not admit that the 
the body C COU]d kn ° W thC rCaJ Sdf “ from 

A quarter of a century ago there was published 
posthumously two large volumes entitled Human 
lersonalxty and its Survival oj Bodily Death, by 
rederick W. H. Myers. Professor Myers was not 
only a psychologist in the true sense of the word, 



.oKS OF GENIUS «5 

M of theUn.vcrsityuponh.nl 

.-a the stamp °* l ” e hc University of 
^ h ‘ ■ classicai lcctur ^ r .. d thc first Virgil 

Ca hotr f" England. As ^ ^ an English 
Classical train, t j g J^ His prose and his poetry 
university wjjJjJ. * lhe class with genius, and 
ttjfSZ was an irreparable loss to 
his untimely higher psychology’, 

scholarship and t0 J, th ?re is a long chapter on 

1,1 ,hC MWa£X» » u"P™*“ d bJ 

EfnlUS r .hJsub ect that hc wrote to the publishers 
ment of the. J this chapter separately 

d ta'boik form, and it would have made 
^ h^dv Uttirvolume. The publishers 
3 . us well as the family ; and there was 

at least’this basis for the objection Artcjher 
chapters in thc book had a close relationship to 
this special chapter. This work must stand as an 
opus magnum. It was based on the long Mid 
sympathetic work of Professor Myers as a member 
of the English Society for Psychical Research 
Its influence has been world wide. Certainly the 
Boston Society for Psychic Research was a good 
first follower along the same lines. 

In this chapter. Professor Myers characterizes 
genius as an " uprush " from a deeper conscious¬ 
ness, from a diviner self, from a deeper con¬ 
sciousness than thc ordinary’ consciousness which 
we understand as the / am 1. The whole chapter 
would have to be read to take in thc full scope 
of his treatment of the subject, as well as u> 
brilliancy. 1 shall only quote three para^iaphs 
to give a general idea of his views. Ill a skilful 
way Mr. Myers compares thc ditlcivnt depth* of 
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lETTE *S OF „„„ 


““Piousness ,, 1 

"V™ which lie T" fwna, . 

'"''presented by a ,, ro | „ * “* ,f w °uld n-va mm ° n 

conscious spectrum S!"° n ofti 'w2 '? «* 
by such a brielo..„; , hcr » will be rm d f 
®*y follow upon ° l the famili ar 

g ,„W too m ,n taai6aiim of £T^“ 

’S™" £"*•» *U know. „ ^ 
coloured lights. It connin nU ° Us ba, «« of 

where some element MdS^JS ** “*£ 

absorbs the special line of i 1^°“ Suspensi °n 
hotter vapour of th ‘t s.l 6 , U which ,he 
istically emits Still ~ , me olt -‘ ment character- 

? «*- SS. of l~^ nd SSTI 

li-5 ° L “ m r^ darkness st “d their dispel 

acultvt not hUS C SpeCtnUn oi man ’ s conscious 
acult> is not a continuous but a banded spectrum 

^7„ are «l the d„k lines ol .SS« 

^p..^ Mni n tl , ebBtotKa< ,“ 

It Will. then, be the special characteristic of 
g^nuis that its uprushes of sumliminal faculty 
will make the bnght parts of the habitual spectrum 
lore n tant, will kindle the dim absorption- 
. to , { , ulJor brightness, and will even raise 

if * C Y » - ,ncS * nt0 an glimmer. But 

• a> 1 believe, we can best give to the idea of 
genius homt useful distinctness by regarding it in 

I'll '/"il*' " tS *!***’ w ' shall find also that genius 
“ ,aiJ ,nto hne with many other sensory and 
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mA rKS or ^ word could not 

—* 

Personally. I gf » ot J l 6 fashion known as 

.. peharionsm J * Mr . Myers toes 

human soul 1 am not { rtain loTms of 

to show that through a study o ^ of 

automatisms, and • ■ have attempted to 

especially where the authors h ^cat npc 
show how they produced their uork. ne 
fullv elaborated his theory of g 
rush " from this deeper consciousness. 

As a starting point he gives some «ampl« o 
mathematical prodigies where it is qui ^ 
that the ordinary mental process** of the sch 
can have no predominant influence in t 

C1 A small boy of six years, walking with lus father 
before breakfast, asked his father at: what hour 
he was bom. He was told 4 a.m. VNlaat *><*** 
is it now ? He was told 7.50 a.m. In a smwt 
while the child tokl his father how many seconds 
he had lived. The father on returning home made 
the calculation and told his son he had made a 
mistake of 172,800 seconds, to which the ehiK 
replied : " Oh. pupa, you haw letl out the two 

• Myrts. Vol I. p. p* 
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days 'or U* ," TPRS OF H.J»u 

25 £?&fc 

' and examples ,, u,cr eas«d . 
mathematical mind a ^ 

examples as admitting , ofcssor Mycrs^T* * ubtl t 
t«ve measurement. S ° mc 0 f„* l .S 

nc2*^-«*». Oe Musset . .. 
qU ? Parle d r£fl?A C 651 un , ncot ^ 

“ ™* 'due qoi ^fP“ ”«i,» p,*,. 

^attSSSss 

S t = 5l ’SrSS 

Safirrsas 

r ' er > much hke. Her portrait by Thomas 
l outure shows a face of great calm and character 
air. Myers writes: 

George Sand throughout long years of healthy 
maturity and age formed a striking example of 
the combination of enormous imaginative produc¬ 
tiveness with inward tranquillity and meditative 
calm. What George Sand felt in the act of com¬ 
position was a continuous and effortless flow ol 
ideas, sometimes with and sometimes without an 
apparent ttternaiization of the cliaractcrs who 
spoke in her romances." 

We have another interesting example with 
Dickens. Mrs. Gamp, his greatest creation, he 



MARKS 017 r ^' N ^oke to him a* 

Uv in church). Y" 

- us ^ nC r a nonitory ^-definitely *het* 

is%3- s rJSfS 

S'^SST** io’t / 

"ifiofin 1^8 SJl'nM to p' « »™ 

zrzstJZ** •»—*- a 

•firs *siz 

sssTnjaf-Tss *. ^ 

SH 7 JL** ot profound **«»»• 
find Wordsworth insist tng. in the first I 
the distinctive character of this subliminal 
•• He speaks of the * haze within, which becomes 

• A tempest, a redundant energy 
Vexing its own creation. 

“ Of ‘ imagination ’ he says (Book \ I) • 

* Tli.it awful P».wcr rose from the tnin.f ' ah\s», 
like an unfathomed vapour that enwrap 
At once, **»mc lonely traveller l *;»' *** . 

Halted without an effort to break 
But to mv conrrious *oul 1 now oa 
•I 


t m my mii'MMw 

recogniw thy glory . in 'U' n * l,VT 
Of uiutpation, wlwn t»w» light of ww 
(lots out, lull with a flash that ta» rev 
... imuUIJm uairl.l tlnih cttAltb’v m 


live invisible 


Mv 


im Vot I. w ion 
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Ufa the fU.K^'7 then I feI , 
And common f ar - ... fr* °* a shield n 



oF GENU* 


III 


writes; 


,,And to a furt her stage he 

* And still further • 

A prospect in the mind • >1, a **«". 

" And again : 

to &SK£^r$sa %sr* 

Of course, the subject can be elaborated to vast 
proportions and to unmanageable bulk. 

In a subsequent chapter. Mr. Myers has dwelt 
at length on Plotinus, who represents the Neo- 
1 latonists, and who has described at length the 
mystery of trance and illumination, that entrance 
into a wider and deeper consciousness: 

So let the soul that is not unworthy of that 
^ ision contemplate the Great Soul; freed from 
deceit and every witchery, and collected into 
calm. Calmed be the body for her in that hour, 
and the tumult of the flesh ; ay, all that is about 
her, calm ; calmed be the earth, the sea, the air, 
and let Heaven itself be still. Then let her feel 
how into that silent heaven the Great Soul 

* Myrn, Vol. I. pp. tio-m. 


MARKS OF <■*— * sure of 

And *> "**•£% with light; 
^‘suddenly ^ C d Ls He ; and then 

Vi>«° n : is from HU ? - presence when. bKC 

(or th»s he 1 know His l thc house of 

ol old ,i,nc ' 'Tmakelh it full ol 

" -' n< ^ l °? ' Let all else go- literature the dis- 
*£2 study of htcratmeas lit ^ence 

criminating ^ ^ 

between merely »» knoWn as genius. And 
and that creative ^ difIercn cc the 

the more wc stl • . theory co me to us at least 
more does Mr- - > . and a guide to dis- 

as a working h>p literary production. 

tkfobh the t«0 (on~ oi tacrao tj* 

If we study, lor example, the utera 
Macaulay as a histomn we « 

talent and great scholarship, an m|/v . 

tliroughout the whole work a f> ‘ 1 - ‘ 

There is a high level ol literary excellence, 
fail to get any of those uprushes from the d P 1 
sell which mark the character of genius, t tn 
in the Lays oj Ancient Rome wc arc still on tnc 
borderland of that faery land ol fancy ; but tni> 
nearer approach to this faery land will give t 
lays a longer life than the history. Gibbon > 
history, a greater work, is still the result ol gTeat 
research and learning, and will long stand a> a 
monumental work, but it may well tv questioned 
whether his prose approaches closer to this mystic 
land ol fancy. An impassioned prose can show 
genius just as clearly’ as the poetic form l incotn s 
Address at Gettysburg is a good example 
In llu study ot poeti>. even among the 
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w « do ° F H.P.u 

All love, s 0( ii tOT ^^y to 

genius °»al' fa*.--"^‘ c .r>»*> 
renewed the „.”r' “ d ^ "». 

the time !,**«« critida,! it^Xy. I 

J~ *iJS £££«*- «hfStS 

brm 6 fonvard M co„eoS,“? Pl<3 .'»'5 

brain, as a physical organ of th f f n,us ' The 
controls it. The ordinal f t , he ph >' sic ^ body 
alive to all convenes ^uHdT^ 1 ' a,1 ^ stcady 
of the supraliminal world escaped manv TS 
dangers where this brain and will are less^hedw 
“ d |ess efficient, and where deeper fo^ 
consciousness take control, and the will and the 
nervous system show less balance and less effi¬ 
ciency. How often do we find that where there is 
brain degeneracy the reflexes are over active, 
showing that the spinal cord has more control. 
And so with genius, the deeper self ignores more 
the ordinary man, with his conventions and his 
steadiness, and his will to do as his good neighbour 
docs. It becomes a law unto itself, and while the 
man mast come within the jurisdiction of the 
Law and the police-court, the world should think 
of him more as an unfortunate in polite society 
than as a criminal to be punished. Of course, 
many great geniuses could l>o mentioned who 
Were everything that society could demand, anil 
who wen admired as men of great character am 
uprightness. I lie great thing is to discriminate 
lx twi rii tin.' normal deep self and the puma 
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cm through which it has to function. The 
real but the instrument is out of tune. 
art Thc time’ has come when psychical research 
t lie recognized as a valuable contribution to 
^vchology, let alone its efforts to prove survival 
P?- r bodily death. As a matter of fact, there are 
“ v centres all over the civilized world where 
men of intellect and real scientific ability are 
studying the phenomena of the unusual and the 
supernormal, mental and psychical states, viewed 
with a sympathetic yet not uncritical or un¬ 
scientific attitude. The English, French. German, 
and Italian investigators have produced a great 
mass of observations and literature on automatism, 
both motor and visual, and we are beginning to 
sec into the secrets of the subconscious as well as the 
deepest regions of consciousness, showing us how 
little of the real self we are aware of, a seli which 
seems without limit, apparently omniscient and 
all powerful, beyond all limitations of time and 
space, and where earthly things and interests 
grow pale and indistinct. 

During Mr. Myers’ life automatic writing, so 
called, had not advanced or shown much to us of 
the subconscious, beyond mere descriptive writing, 
and so-called evidential stuff, pointing to the 
survival of the self after bodily death : but since 
then, clue undoubtedly to a greater general 
interest in the matter and more experimentation, 
this form of automatism has made great strides 
and has increased in quality in certain instances 
to an astounding extent. For instance, the 
literature concerning the Glastonbury senpt.v, 
and all the events and personages connected with 
its history, and the automatic drawing- o! ihc 
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114 LETTER* ~ 

ercat abbey. wi) . , ° F H.P B 
in this line nf ° n 8 mark 

recently the ri C ° are o{ «JUal » P*c scri tt M *P 

«■*■?r«£T«- * 

studied and critici 2 <.H Cur mni ns u 3 ’ a «ta- 

38 to the accuracy 0 f jZ/ he 1)051 B ‘bii c , ^ 
Proper names reia'tin! ? e, 7* w ^ GrS7 Cho, *'» 

are of «up-SS 225 ** *»■ of 3£^ 

a script known as ~ ’ an ? ui ourou^L, 1 ^ 

SV nder the lland '”fa M^ aU,0,nat 4 

Louis, beginning with th» c '* Cu rra n , 0 f c» 
by Henry Holt & Ca htfr r*fc. public 
ponions as to demand ir* 8 ,nto s “ch pro- 

outside of mere descrintive h.'T “ d "toe, 
endence of real gento Ilf «* toe 

betatmg rapidity 4“^“'“ *»“«» "-in 
subject. 3 responsive to almost any 

Dr - "alter Franklin Prinrp pk n 
research officer of Ph D., executive 

Research, has hu, l ™ Soacty of Psychic 

entitled The due o/ 3 r ')’° rk , of 5°9 pages, 

Study of Certain r al * e *‘ ce Worth: A Critical 
•mat attrS ZZ n T al Phe "°”'""'- This book 
scientific worth ° attont,on tor its critical and 

as mere literatur-^ i?! ", foT its li,cr ary value 
tion. ’ L should have a wide circula- 

1 i fe "o f H C hris t^ inf' *" 0ur hbrary, wc have a 

spirit of dcei> rev °* 0031 “lour, written in a 
•s archaic and dAf P ' Cty ‘ The language 

from reading it for W * ,,c * 1 ,nay deter many 
*o accustomed to 1° ^ Cnira * public has grown 
thinking, that it hr. U ' rea( h n S- «s well as iacile 
“ ^ no ,,mc ^ more attentive 
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MARK The Ufe of Christ by 
j: n <r and thinking. great work by a 

S2 tons ' e6a g J i„™LdI « *«« .** “ 

fhc Sorry fufe. 

tomrarto” ">' h “ stud y o( th e lour GosP'l’. 

Christ, aside from w historical research 

offers U V le h C "° t U o g therf*of. The subject demands 

maLmt. It ceases to be 
a wholly becomes an apotheosis of 

historical ,n a '' ay j g lori fication of the Son of 

2SS3VSS**- b»»8» -c brought Worn 
S'SSr’ as a background to the mem 
In the Sorry Tale you can see that this ha* be ® 
Stmpted The life of Christ has become a 
drama P where we sec before us the landscapes of 

Palestine and the streets of Jenisaiem u-ith 'tb 

everyday life. It becomes a story, rather than a 
history. Christ becomes both the man and ,he 
divine person. We see the street scene> a- m a 
moving picture, the very dogs in the street and 
the ill-smelling camels, with their burdens, and a> 
Christ and the persons connected with Him have 
been the theme for the greatest artists in the 
world, so the written picture demands unequalled 
genius. Now this has Ivon at least attempted in 
the Sorry Tale. You feel that the treatment ha* 
been one of reverence and piety, and that iho 
story' has been told by a true follower 

I am glad to see the appearance of two new 
books which follow more closely the lattet mo*W 
One is by a French writer, Alphonse S<*-br Th» 
Radiant Story of Jesus, and the othri i* !•> * 
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LETTERS OF H.P.B. 

Hindu. A. J. Appasamy, Christianitv 
yrgu Baktimarga meaning the Wlv ‘ 

And Jet me say nght here that the Hi ^ 
has always seemed to me more cxnrr< ide » 
divine Christ and His glorious nreJ^ 01 ,h * 
personality tlian the ordinary run of and 

subject in the Western World. 0n t}, « 

The case of Patience Worth has seemrH ♦ 
of special inter.->t and value as throWg 
light on the mystery. Through the hand nf 
fssyxhically gifted, but not to be classed Jith^* 

' ! '\ t> ha " ™ ni " a ,ite r rar y giving undoubted 
evidence of genius ft us a sort of artificial genius 
1 • W. H. Myers alone seemed to see the value oi 
certain psychical phenomena as an approach to 
the great mystery. His characterizations can all 
l»e checked off. so to speak, with certain phases 
of psychical phenomena ; the automatisms, the 
visualizations, the spontaneity, the tireless up- 
rushes. and the winged and vitalized thoughts 
independent of the conscious or unconscious 
automaton. In Patience Worth we see it giving 
expression with lightning rapidity. While we 
often see this improvization, I know of no example 
outside the mathematical genius where the 
response is so immediate. The treasure is all 
there ready and eager for the uprush. The diver 
picked his pearl and is anxious to reach the 
ice. Once only was there any hesitation, and 
was when a child’s prayer was asked for. and 
took a month for its full expression ; when it 
it was a real bit of genius, as much so as 
's Lead, Kindly Light, and perhaps more 
of accomplishment. Natural, or arti* 
called, basically they must be the same. 
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MARE 5 ui m ust 

, tU e source. whatever ^realms this 

t * z ££- - 

X^^. f ^t«t'Whts werc thc eaS1CSt no t 

sfsras *Jmm x —• 

types of men- before the American 

■ jn a presidential adm ^ Univ ersity. 

Philosophical A^oc Professor William James. 

December 28th. ly 00 - - . jtreated the 

on ” The Energ.es. He speaks of the 

subject mhjs^n; ordinary men fail to 

STS AS when available increase * 
actions and accomplishments far beyond 
usual conceptions of his energies. Grea \ cmc ’ t '° 
strains, great devotion to some coveted ob^t a 
burning sense of patriotism. and especially genius 
itself, may awaken dormant powers whose onward 
course no obstacles can stem. In its essence this 
energy is but a dominant and well-directed will. 
This will is what distinguishes men and gives them 
what we call character. As Novalis describes it. 
” A character is a completely fashioned will 
{Vollkommen gebildetcr Witte). The emotions lead 
to action, but there must be thc will back oi the 
emotion. We can point to many examples of this 
among geniuses. George Eliot could Keep up 
long-sustained mental work without 
Myers speaks of George Sand’s long co 
hours ol composition. In a recent Lite of 
entitled George Sand, the Search /or Lt> tv. 

Jenny Howe, she gives us very dc unite 
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tho wonderful fl ow of h H P B - 
u ' ouJ «J sit for hours w produ cUv c , 
sometimes to t hc breS ,7,°" pa & S' ^ 
°«g walk in the woodT^ * J* y * an ^ th en ***. 

w^awirgsaR: 

• *•»> l»m • I TO teJSS 1 ; ,ht w«3 

“ , ' my father tn wLS 1“* *»» 

•Mme. B. has gone. Though th,? * " Tites: 
tilings unpleasant in her stav wiih Wc , rc ““"y 
Wc vn J°ycd her visit. She is ' US ’ a t0 8 e ther 

\ woman ° f * ass r n tSn rkabie 

wiuw such a worker shn «. , , ’ nc 'w 

morning until midnight often, withouTsto ' r ° m 
longer than to take dinner and ml? , PPH 

^eardslc^t has taken some magnificent pictures of 
t*Ty I shall send you one as soon as they are 

Here is another expression of my father in a 
letter dated October 2nd, 1875: ** Mmc. B. is 
stiJi with us. She gives us a good deal of trouble, 
an we get very* little from her in return, for she 
is occupied wholly with her own work. I had 
expected wc should have some ‘sittings’ l 
gethcr. but she is not only not disposed, but 
decidedly opposed to anything of thc kind. SH 
a smart woman, but ignorant of all the graces 
s of life. She is a great Russian bear.” 
is energy continued up to thc last day of her 
Even near the end, when dropsical from 



to- 



15 
She is 
5 and 


MARKS of GENIUS ”9 

hL conthiued this Herculean j effort as 

aSi r't 

"„d». nU.ky. Paring ta 

personality of Madai which was 

Srtl.lv cxU^ce^housedi^ ^ physio . 

n ° doubt in epe ^ ^ articular realm of the 

l0etCa ik world from which that spirit emerged, 
m visible wor dQubl whet her it was mferno, 

there may ^ j canno t help feeling that 

*» «“• 

0r Bm1ve must make some allowance for the 

opinion of a very conservative conventional and 

ambitious diplomat whose ambitions were wholly 

material and selfish. . ,, 

As Profesor Myers in his characterization allows 
the genius to describe his own psychical experi¬ 
ence, we may allow H.P.B. to describe the workings 
of her own psyche, a description more intimate 
and more illuminating than any record we possess. 
Before her eyes passes a phantasmagoria of 
oriental splendour, richer than Kubla Khan, and 
yet infused with the images of thc Western world . 
it is a meeting of the East and thc West, pictures 
in detail as well as composite. 

In the course of another familv letter, she 
writes:» 

I-pon my word I can hardly understand why 
you and people generally should make such a fuss 
over my writings, whether Russian or " ‘ ‘ 

hv ' p 
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120 letters of hpb 

Trw. during the long years of * ' 
home. I have constantly studied l rnn . 

«r,am things. But wL 
*° , Cas I ,lv ' «»“•* it was certainly no 
real pleasure. WTiy should iJ'S k «t a 
Whenever 1 am told to write I sit ,P nused for , t > 
and then I can write «i^£££-* < 
—metaphysics, psychology, plnlosophi 
religions, natural sciences, or what-not t ,ent 
put myself the question : 1 Can I writ * neVer 
subject ?* ... or. * Am I equal to the 7 17 
but I simply sit down and uvlu. v\hv > r k ? ’ 
somebody who knows all dictates to me 
MASTER, and occasionally others whom I k 
my travels years ago. . . . Please do not imag£ 
hat I have lost my senses. I have hinted to you 
before now about them ... and I tell you 
candidly, that whenever I write upon a subject 
I know little or nothing of, I address myself to 
Them, and one of Them inspires me, i.c. he allows 
me to simply copy what I write from manuscripts, 
and even printed matter that pass before my eyes, 
in the air, during which process I have never been 
unconscious one single instant. ... It is that 
knowledge of His protection and faith in His 
power that have enabled me to become mentally 
and spiritually so strong . . . and even He (the 
Master) is not always required; for, during His 
absence on some other occupation, He awakens 
in me His substitute in knowledge. ... At such 
times it is no more I who write, but my Inntr 
Ego, my * luminous self’ who thinks and writes 
for me. Only see . . . you who know me. When 
was I ever so learned as to write such things ? . • • 
Whence all this knowledge ? . . . 
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t 4 e ii you that m 
You may ; I am solely 

saving this I s P^ k S in g Isis, but with ' Isis 
occupied- n ot wi permanent cnchant- 

TJm- * frights With open eyes 

^ nt ' a ‘‘ i wScver to deceive my senses I 
and no tran fair go ddcss constantly. And 

I sit and watch me the secret meaning of 

** and the veil becoming with 

hef hour iiinner and more transparent, gradu- 

rOT- my eyes. I hold my breath 
.n hardlv trust to my senses. . . . For 
vears in order not to forget what I have 
lamed elsewhere, I have been made to have 
permanently before my eyes all that I need to see. 
Thus, night and day, the images of the past are 
ever marshalled before my inner eye. ^lowly. 
and gliding silently like images in an enchanted 
panorama, centuries after centuries appear before 
me ... and I am made to connect these epochs 
with certain historical events, and l know there 
can be no mistake. Races and nations, countries 
and cities, emerge during some former century, 
then fade out and disappear during some other 
one, the precise date of which 1 am then told by 
. . . Hoary antiquity gives room to historical 
periods; myths are explained by real events and 
personages who have really existed . and every 
important and often unimportant event. every 
revolution, a new leaf turned in the book of hte 
of nations—with its incipient course and subse- 
'punt natural results—remains photi*craphed in 
ny muul “ though impressed in indelible 
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LETTERS of u p 
• • • When 1 think and watch B 
appear to me as though tW my th ^rh,. 
b.ts of wood of various *££"**• 
game known as the cass, ^ and Col Oi 
one by one, and try to 1 pick 

Srs, taking on*. St,*^ £« «. 

^ mat , ch - “ d ftnally^hereVwtvs^" UmiI 1 Sj 

rerta Cn f S °V 1Ct,Un K gWmetrically^cQ^ 65 0u ‘ S 
cert airily refuse point-blank tolrih^' • • - I 
own knowledge or memory, 
arnve alone at either such p^i^ ^ 
elusions. ... I tell you scriouslv / 01 c <*- 

And he who helps me is my Guru * “* 
There can be no difficulty in cia^ ... 
ex raordmary spirit, and in classifying &*** 
following entirely the classification so e loou2 
-set forth by Professor Myers. It was S 2 
of a genius of one idea, of one purpose, of on* 
absorbing desire, of one exalted idea, and she 
must be judged wholly as a genius and by wiu« 
she accomplished. 



letter No. x- 

"■"“Xr'ii-r. *»■ 

professor Hiram CorsoS, 

Pe.sk SIR. jjj appearance. 1 have 

Pardon me d . k j„d letter, received 

fault is not mine as you 
about a week ago. n to the door 

«■" -•- y.SgL - » the French Cnnndtnns 
"Ti J!Sy token my leg about ten days 
i n d cannot leave my bed as yet ; °tlurnK 
most assuredly I would not have risked even for a 
while to be thought so ill-mannered as that. 

I have received many letters of thanks for my 
article, many undeserved compliments and very’ 
little practical help in the way of published state¬ 
ments supporting my theory, which is certainly 
built upon evident proofs. As an illustration of 
the moral cowardice prevailing among spiritualists. 
I take the liberty of sending you a letter just 
received by me from Gen. Lippett. the Com¬ 
moner sent by the Banner 0 J Light to this 
with the special purpose of invc-tie Ume 

l i“ i " Ki " r w h22 

«ip>biUtyoi Di'chiir V'l ""' 1 f" ‘ k '“ l " 

,he 'Simony 0 f tw, w h “ 

,Wo well known photographers 
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letters of ut. 

whom (he Hon. •• H p B. 

f°r the speculating i>u^^ 0nfcs ‘ Sor ‘’ ha 

fzrj*. its 

atUr. 



The Batttt i 



•° pubfish" Ss** 2£ 2?jy »*• 

]>* 1.or. O' Child"”-- 

anti proverbs, and let n^ 001 of th « oM 
innocence and vi rlU( . JJT* 1 * 31 if ** <k** ] U *' 
punished! Well r ,i, " g rew arded ari .*** 
W d «-«cd ' h ‘” k ,'lat old ££**• 

righted' mod. «■ rSd 0 '' ,, 

COU„>p.. *e old | adv mns( 

lurU.-d repose as ip a Male ol d^S “ "■*• 
bottom of her native well. ra ncc at 

. Thero * 1 am unable to move in ,h ^ 
impossibility of leaving my rootn and m ^ 
sure to be henceforth refused d m> ’ ^ 

J , SC K VcraI valu able documents again*, 

°“L Ph la f dclphlan P ro phet, among others^ 

' ™. vo,untar y witness, which 

would kill Dr. Child if ever it was brought a gai^ , 

him in a Court of Justice. But—it never will; 
for the Doctor is as cautious as he is peculating, 
declines answering me even in print, it seems. 
And to think that I was simple-minded enough to 
hope that he would try and sue me for libel, for 
it was the only way to force him into a Court of 
Justice. 

My dear sir, would it be impossible for you to 
publish a few words stating your opinion as to the 
A few lines from you that the Bannrr i> 
oic enough to appreciate, and would never 
to refuse, would go far against our fraudukn 
The editors will print nothing nw« 




W iWl'. B! 'b..n.l" e *ri.t 3l° Ut by 
from nK ' v Russ ian . , been bro»B irnme- 

»>' "£*» "1 Soffico ol the 

<*££. •**°ri Dr »M l, “ m „ phdt<lelpl“ a ' 

my ^ifin 3tion 1 i Association of * . lo be 

<* beT *! S !Lrd nowh 


rtber**** h j nowhere. account of Truth 

l,op ‘ ,ion between the spiritualism will. 

jataM•» ddpdiabte 

^mtlttwriing ,hl ' lr J a and helped out to the 
condition, be snpp«te of the coW ardl> 

last by the loo i lcnie ‘ cVer dar e fool 

the 

y”cA. proved too much for his teuder soul 
and he had to turn a modem spiritual Judas and 
sell out his Christ to the highest bidder. Now. 
the Holmses, frauds as they partly are, are still 
genuine mediums, and no mistake, and if there is 
some excuse for them for the perpetration of such 
a swindle, it lies in the " circonslanu atlin.mlc "of 
the perpetual danger of starvation, as in the case 
of most of the public mediums. As for Dr. Child, a 
gentleman and a man known to be wealthy, there 

uught ‘o bc^oli"^ '' Ut 
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letters or 

sacrilegious derision and 

holy, sacred feelings treTs U ^ Ut,on of ,e 

spiritualists. “red m the ^ 

He has done his work for °* 411 

poor old Robert D. Owen will ' ° f 115 »t w 
the shock he experienced by .h"* 

,cd him 10,0 ‘he belief in the pur^Wfi 
73 years of age and does no, leave aSR* B*b 
the moment of the exposure ] l?* **> ftnj 
death blow. know it i» ^ 

That's why I hate Childs so bitterly 
Excuse my long letter, dear sir i n 7 avn 
Mncenty of my feelings, strong and t oS? m ** 
as they may seem to you. perhaps mpet *»» 
With sincere regards of esteem, dear sir. 
Truly yours. 

(signed) H. P. Buvatsky. 

The Holmses have vanished from town and I 
took the house they used to live in ,/or purposes w. 
way guess. ’ 

825 North 10th Street, 



Philadelphia, Pa 



LETTER No. 2. 

rested in an envelope of 
This > clter r ' Va 'K l Ean-American Commission 

sss.. r fwjit a 

delphia. Tuesday- 
Professor Hiram Corson. 

Dear Sir. many thanks 

lust received yours, ana mat, 

. „ thc readiness with which you undertake the 

Sice of Truth. With my letter you may do 

* please; use my name, bring me out as a 

witness, just whatever you may think proper. I 

can as readily answer for Gen. Lippett s consen . 

though, not having his permission for it. I suppose 

it more advisable to lay it all to my door, and 

state that you learned the particulars about the 

cowardice of the Banner of Light through me, ior 

1 do not care if the editors get a grudge against 

me. I am perfectly independent of them, but 

Lippitt is employed by them, and his means are 

very limited. Just say that l wrote you. copying 

textually his letter. I send you at thc same time 

a very precious document, copied by thc writer 

himself from an original letter that he sent me 

in the presence of Gen. Lippitt. whose signature 

you will find at the bottom as a witness to the 

transaction. l have five more witnesses. 

am here in this country sent by uiv L.slge 

trj 
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128 LETTERS of h.p.b 

on behalf of Truth in modern SD jri. . 

» my most sacred duty to unv" ^. and 
expose what is not. Perhaps did r U wha ‘ " 
hundred years too «on. £y * »*r'e^ 

* is so. that m this present'state 
f..Mon of douht. of the endless 
conflicts between the Tyndalls and 55 1 
issues o winch ore anwted by u,^ *bt 
power of the dollar.-for people JJL*"** 
every day less for truth and every to «** 
gold.—my feeble protest and endeavo/ m ° Te lor 
of no avail ; nevertheless. I a m ever r«dt 7® ** 
grand battle, and perfectly prepared 
consequences that may fall to my lot any 

I pray you. do not take me'to be .1 -k. J 
fanatic," for. if 11 an, the latte. I am „** 
former. When I became a spiritualist, it was 
through the agency of the ever-lying, cheatim 
mediums, miserable instruments of the undeveloped 
Spirits of the lower Sphere, the ancient Hades. 
My belief is based on something older than the 
Rochester knocking*, and springs out from the 
same source of information that was used by 
Raymond Lully. Picus della Mirandola, Cornelius 
Agrippa, Robert Fludd, Henry More, ct cetera, 
etc., all of whom have ever been searching for a 
system that should disclose to them the “ deepest 
dept Its " of the Divine nature, and show them the 
real tic which binds all things together. I found 
at last, and many years ago. the cravings of my 
mind satisfied by this theosophy taught by ti* 
Angels and communicated by them that t 
protoplast might know it for the aid of the hu®*“ 
destiny. The practical, however small know 
of the Principle. Ain-Soph, or the Endless an 
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LETTER 2 Emanations. 

iu ten Seph^to " Jl the 

of SpirttMj- 

t ° , ff t relation be- 

&***. ^"portion what “ 
££ 0 * >« “.t tok cabed sohar, brted «n 
L ancient ages the bo K abbala handed 

L perfect knowledge o Solomon 

^r"T«r .W«-» *«* 

,0 Simon ben J«“ • ; a book based on 

“ d ; vhich " ever 
° itrfed the truth of what it taught. 

TrtfS know why I write yon all thin. Perhaps 
ii dors not interest you in Iho least ; perhaps you 
will find me presumptuous, conceited, boasting, 
and a bore. I must beg of you to account for it 
in one way at least, viz. the great desire I have to 
hear responding echoes, to seek for them when¬ 
ever and wherever I can, in the only hope of being 
occasionally answered. If the Doctrine of the 
" Aged of the Aged ” of Sephira, its first-born, 
the Macroprosophos, etc., is a thing you never 
troubled yourself of investigating, then let it drop 
at once, and consigning me for ever in the annals 

j p your m f raor y "Mb the demented and craxv 
dreamers of the age, believe me only 

Gratefully and truly yours. 

(signed) H. P. Biavatskv. 

I'lnlT. 1 , enth Slrcpt - 

btladelphia, p a . 
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^-tTfER Mo, ^ 


Professor H. Corson, 
Dear Sir, 


Philadelphia 

March tih. 



Kindly forgive me for intruding „„ 
—unwelcome this time maybe-on von^!?. " 10re 
time. I know that I should not be dfeSff' 
you now. for somehow or other I feel. " s 
french say, " Vous-avez d’autre chats i 1S 
en ce moment," and my new message rbK 
become an unasked guest. But at the same ,im 
I feel sure that you arc not one of those who becks 
a job and leaves it unfinished. Your article has 
appeared, and I am glad of it; I knew Colby 
would never dare refuse you. My article was sent 
ten days ago, and will never appear, I am afraid; 
and so, I take the liberty of forwarding it to you 
for perusal when you have a moment to spare for 
it. As you will sec, it's a new proof against 
Dr. Child. I enclose together with it the statement 
of a man named Westcott who was present when 
the bargain between the " father confessor" and 
Mrs. Holmes for ten dollars a seance was made. 
In his Sunshine, that Colby wants to pass off as 
an answer to my question, Child does not dare 
deny, as you sec; lie only tries his best to 
influence his readers' hearts, and says I " fabricate 


ones. 

I hope and pray for truth's sake and justice* 
* y> 





n - wjg 

;VV» L- .'® dr fT 0 BB l 4 

**«*! * Or** *X 

voa «ntt ., $ff rtf* 1 ' ^r. ot 

find tf** 4 Lfba* k * 
i>- . ' t hiJ will &*** ■ ' ijg KOlb- 
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LETTER No. 4 


Philadelphia, 

Professor H. Corson. <l> 2otil (*875). 

Mv dear Sir. 

I am aU swollen up. my face as bie 
pumpkin, and I feel like ^materializing djTaJz * 
but I feel so glad at the same time ofhavbf' 
received such a kind friendly letter from Vou B 
that I forget all my ailings and sit down rieht 
away for the purpose of only telling you that I 
appreciate deeply, very deeply indeed, all y our 
kindness to a woman, a stranger, that I am afraid 
you will find, when you know her better, not to 
deserve this kindness so much as you think 
perhaps. Alas I my dear Sir, I am really very 
very vicious in my own way, and unpardonably 
so in the eyes of every true American. My only 
hope for the future is that you may turn out to 
be more of a man, a true-hearted, noble-minded 
man, than of an American ; then perhaps you 
may forgive me my Russian vices and put up 
with them for the sake of charity. I feel so happy 
to think that 1 may have a chance of passing a 
week or two in the society of iny two corre¬ 
spondents and, may I add, friends—you an 
Mrs. Andrews. I am so scared at the same t 
when I come to think how utterly disenc 
you may both of you feel, and how * 1 
> 3 * 
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LETTER 4 Ls not an 

You when you see yo^ nUtcs to go 

crane princess ^ *°tlour national custom in 
they smoke accor g th<j foye r 0 f the theatres, 
the carriage as e jyde myself like a thief. 

I am actually obliged . , me M( j stared 

for the Americans Jha c bUshed about me 

* P°° r £2 t 

Sdcrful names, and inventing about me 
Tries forth, till, unable to give up « 

innocent habit of more than twenty *Ua 

me. 1 was finally driven to what I consider to be 
a mean act of cowardice; doing what 1 am 
ashamed here in America to proclaim in the face 
of the world. But if you can forgive me my 
national sins, then, of course, I will be most happy 
to avail myself of your kind invitation. A 
thousand times I thank you and Mrs. Corson, to 
whom I beg you will present my most sincere 
compliments, and ask her beforehand tor some 
indulgence and charity lor a poor barbarian who 
has lallcn down from her Cossack-land m your 
civilized country like some ill-shaped aerolite 
tom the moon. Tell her 1 promise never to smoke 
m hcr drawing-room. If after my conu^aon 
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Mrs. Corson is brave enough to 
tion. 1 can go and seek out the her in Wt» 
hamadryads m the silent woods of £ 

smcere. truthful Mrs. Andrews i ^ ,hc C 
still. !f I remember right. Heav cns ^ 
unto me. but I do think that to h ? er ^ol 
invitation to come and visit her one of 
at Springfield 1 actually confessed 
vety often swore in Russian. I do n J u thal 1 
how she bore the shock, but 1 do hoittl'T?* 
fata^ revelation did not kill her on this™ Uus 
Oh 1 dear me 1 you will have a niefL « 
your correspondent now since I have <w2 
four pages to confess my two most d™ 
Vices. bu, I life always tove 
worst side at first, so that if they happen to find 
out some particle of genuine gold in a heavy bad 
penny, so much the better for the penny. 

I have not changed my residence, but it is always 
better to send the letters to my P.O. box 2828. 
as I am obliged to absent myself from town every 
now and then on spiritualistic business ; as I told 
you, I was sent to this country by my Society, 
and the letters may be mislaid sometimes. 

It is sad indeed, as you say, that Truth has to 
beg and pray and humble herself to be admitted 
into the leading organ of the spiritualists of this 
country, when lies have only to send in their 
cards to be received with outstretched arms. For 
instance, there is in the last Banner an account of 
one Mr. Wood, W'ho pretends he saw his wife at 
a stance given by Mrs. Holmes. Now I know it 
to be a falsehood. In the first place, no respectable 
wife, dead or alive, will ever materialize through 
such a source of vile impurity as this Mrs. Holmes 
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Jed me m° ?t e was fo und tricking and 
evening the ge ntleman who wrote this 

cheating; but the old g ^ ^ lunatic . who 
wonderful accoun ^ fa every corner, under 
l»a pp on s to see « each glass of whiskey he 
the chairs, an a i ns i que Ion eent 

swallows. poor spiritualism 1 

l’histoire! ■P dy to do anything you 

Most certainly I am rea y ^ ^ ^ curtail 

or Mrs. d ,P ven crop it in a Sing-Sing 

the article, trim it- and even F f 

^ o,\l S . we 

piriLis,.. ought no. .0 too much 
Jives W hen we know we are right. Don t tninK 
£ ? moment, nty dear Mr. Cotton, that tt * 
vanity or author’s pride that speaks m me. I 
I write well enough in other languages, and l 
know 1 do, I know well at the same time that l 
have nothing to boast of in my English articles : 
and if it was not for the thought and moral 
certitude that truth, however badly dressed, must 
always conquer, I would never have darwl to 
come out in polemics in the arena ol English 
literature. I guess you, a professor of English 
philology and literature, have often laughed at 
my Muscovite expressions. I wish to goodness l 
could make you laugh heartily, for it seems to me 
you sadly need to. 1 can’t say more, and could 
tun if I would, for I can never, somehow ot othet, 
express what 1 feel unless 1 fight fot it 1 am a 
poor hand for any outward show ol sympathy 
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idk devoted father o Mke of the 

^become blind Jot children? WooW 
consent to q( lhc , r Wove ch a case ? 

e' erra ', f l, not caccit \ZSh out of sight for 

n°‘ > oU? ‘ everything vant' dear one 

for U TeSs now you cannot ^ t °^ bUnd ma n 

‘S' ^o this you vo ice of one lost to 

orJy ’ * least feel or hear th the same 

Ca M B* cannot you feel and hear her ^ ^ % 

l7^r£^ : ?~r z 

things; »t s hill g. ^ should you g0 and 

materialism, sometime . - ^.^loved, your 

H*-? ,hc Ttolv SS. 5-WI»* n*i— 

SSSfS JS id «£ 

swssssi -- 

I devote aU my life, nay. sacrifice it even. i 
could only impart to some bereaved fathers ana 
mothers, sons, and often daughters, the gran 
truth that ever was, a truth so easily learned ana 
practised for whomever is endowed with a powerful 
will and faith. 1 have said too little or too much. 

I know not which. By the fruit shall we judge 
of the seed. Amen. 

You want to know about the Rnw Sfmk 1 
comply with your mpicst, the more willingly 
1 know well and consider M. l.evrnane. the 
editor ul it, my Iricud. I his journal oi jvivslval 
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compliments, and there are manv ti, 
never dare touch, for those wounds 1 W °'*1H 
that they cut through the very centre ^ 
and my hands are so rough that I dar * he 
to them. One thing I must say th™,T tnj » 
can’t help it. I am sorry to s^e tH ' for 1 
spiritualist, and knowing yourself that y ° U ' 4 
a wrong expression, still pronounce th!° U 

<* K».' it 

this sounds like a profanation. W c ins„i, th ** 
beloved ones apparently gone so far vet ^ 
nearer than ever. There is but one death in nrj 
and that is the moral death of a person in our 
hearts when the bad actions and deeds of this 
person compel us to bury him for ever in our 
soul's memory, and the remembrance vanished to 
the last particle. How can your pure, beautiful, 
innocent child be dead ? Did not she, apparently 
to us, suffer unjustly the penalty of her living in 
this world, and being confined in her prison of 
clay ? This same apparent injustice should be 
to us spiritualists the most apparent convincing 
proof of the immortality of our spirit, that's to 
say, to every one who firmly believes in a just 
omnipotent God as a Principle of everything. 
What harm did she ever do ? What sin could she 
have committed to have been made to suffer as 
she did ? Her physical deatli was but a prooi 
that she was ready before her natural term of 
years to live in spirit henceforth in a better 
world. As I once wrote to Mrs. Andrews about 
the loss of ber young son Harold, I have y 
enough left in me of love for poor humanity 
rejoice when I see children and poor young I*°P« 
die. " Too good to live in this world is no a 
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is the best in France. [ t „ . ■ ' 

truthful and interesting. Of cou,? 
of it is purely kardeoltke. for 
°< the -Mai,,..- 

Spintistes, the re-incarmiiionisls call a n 1 * Ff *n c h 
attd was left, furthermore as an t ■ A , Uan 
latter to Leymarie. The tiddow^teu^^ 
Kardec. ts one of the noblest and pur^T. A 
hwng. The Spintistes have a slight f J W ° m «> 
ritualism and dogma, but this is bt,f a s heh?T y to 
of their Catholic education, a habit inn-,. Shadow 
people who jump so quickly from Popis^',” thi * 
to materialism or spiritualism. Mrs CnJT 
not repent if she subscribes for it I 
with them for one thing, not with the /^ Ul ' 
SpirtU, but with the teaching itself, namely Sj 
they arc rc-mcamationists and zealous mission 
ancs for the same. They could never do anvtbiiw 
wtth me in that way so they gave me up in di* 
gust. but we still are f nends. Monsieur and Madam* 
Lcymairte are both of them highly cultured 
people, and truthful and sincere as gold" For you. 
dear Sir, if 1 can make so bold as to give you 
advice, subscribe to the Boston Spiritual Scientist. 
It is a worthy little paper, and the tendency is 
good, though they arc as poor as poverty itself. 
I have a good mind to send my article to be pub¬ 
lished in that paper ; they’ have very good articles 
sometimes and, moreover, print all they find of 
interest in foreign spiritualistic journals. I send 
you two copies, in both you will find marked with 
red pencil flattering notices about my father's best 
daughter. Prince Wittgenstein is an old friend 
of my youth, but has become a re-incamntionist. 
We had a fight or two and parted half friends and 
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l.l-A l ER 4 fce is sure that 

. H c is the th a at Uous life his 
MH.-Sfi&ty King £ P (lUan or other, 
the Lon“ on s some lurM ; n al teaching- 

U-tW of the **%*Zf£Zlc nose re- 

previous normal 
. ^tnatc themselves » taken for you and 

‘ nC T<hall have my By some 

S' Andrews, but no ^ inl of providence my 
J Jtcrious and un^^thc appearance of an 

£ FftLir a httle the worse for ^ 
upturned jays ago at Lincoln Hall 

I met Dr. Child ^ ^ at all as if he saw 

face to face. ^ storm, but looked. 

rSw \5£ meeting my gate, the very 
“ a Womens mushroom alter a heavy 

-StriSES'- M- Corson. -d- 

place of your inner self. With sincere esteem and 
regard, Truly yours, 

H. P. BtAVATSKY. 
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LETTER No 5 

Phila Delpiiu 

Professor Hiram Corson. May 2o “. 1875. 

My dear Sir. 

As you will learn in my l ctter 
Mrs. Corson, if you ever do si n>lZ address «J to 
have the pleasure of admiring but 0 *°” never 
I am afraid. Fata is ‘\£Z ^ '**■ 

about it the better it may be. ' We talk 

I agree with you that any talk about such ao 
abs ruse subject as spiritualism can be a 
deal better done in conversation than throush 
letters. I will " try ” and come to sec you if it 
were only for that ; for I know you could be in 
great need of spiritual truths, and the sooner you 
will get convinced of the simple facts the less you 
will have chances of pondering over this subject 
as well as over others that may preoccupy you as 
I often saw you do, rubbing slowly your hands 
in your meditative mood, in the meanwhile, and 
asking yourself thousands of questions, all of 
them unanswered. Is it so ? Or is it but the 
vicious images sent forth by the emanations of 
my own perverse imagination ? It's for you to 
agree, and for me to submit to your decision. 

I have an article by Professor Wagner, Professor 
of Zoology, and a very eminent scientist, a l not 
of the late A. Humbolt. Wagner has been battling 

Mo 


i_Erre R 5 ^ 

& 

^ L of longer but 

L brother sC,L ' n f thc mselv<» ■** investigate 

*- 5 :3U- e -r 

AW< 1 *?„,* this «“££» for *•* m 

»&££%* 1 " m tra 

to bit of a lener. 

Now you must ex rc ccss Q f my bed- 

for I write it l f0 . .1 c { roses, suffering 

*h U fa, from bams a chca , „ you 

S 2 T-S. abow 

at a spirit photographers. There I am. represented 
on it looking like some elderly idiot staring dis¬ 
consolately at a she spirit with a rooster crest on 
its head, making faces at me. Really, putting all 
vanity aside, how can I send you such an awful 
caricature ? So I gave two of those libel pictures 
to two persons I do not care about , but north' r 
you nor Mrs. Andrews, nor Mr. Sargent, or even 
Olcott got one, and have to wait. 

will ^ ^ a ' n L a, 'd therefore, heggmc wu 
8 at ttnc,can a PPt»r*noc of my |XW1 c ^ svW , 
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I hope you will still believe ’ ' 
which 1 sign myself. * ' LV< ' ' n tl * sincerity 

- r _. 3 *nk 

Truly yours, 

(signed) H. |>. Bu 

My constant address U P ft n ATS * V - 
dclphia. 28a8 




letter n»- 6 


H CORSO 14 - 

P MV DEAR SIR. kind Of you to care 

tft^or ~*S?} avail 

50 much wtt'lv. and how 8 mc so amiably. 

opportunity you offer me j can 

myiC l of tht op pr esontl but ^ 



the room without h * 1 ?’j r i s k to encumber 
w>* 10 ' tha u C c a h ? a cross, limping, disagreeable 
>; ouW ‘VSmvself to be at present? As soon 
Tlte 1 bitter and able to walk, if it be on a 
crutch, 1 will come to Ithaca, and then we wU 
talk, just prepare me a little comer where T ca 
safely surround myself with clouds of smoke 
and change the spot into a miniature valley at 
the foot of Mt. Vesuvius, without shocking too 
much poor Mrs. Corson, and I will soon appear in 
it like some weird monstrous s/tr-goblin or spook, 
peeping out from this dense smoky atmosphere 
only to force you to follow mc into realms and 
regions far more dense and foggy and impenetrable 
at first sight than the former. But with a sufficient 
to mh° w ^P°*' cr and tamest desire to impart 
1 !'W» 1° know ana. 

knowlod*.-« your . 

mors, let us hope that this 
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letters of h.p.b. 

mutual mtrorcception will not be foll OW( . 
m M)me cases I experienced lately) by a £*>» 
commotion of conflicting adverse elements^”** 
in*a wide breach to form between the intei-lt*^ 
lot want of calm reasoning or too much fanatid 
on either side. ^ 

Ves. I wrote to Mr. Sargent, and blamed h 
for having allowed the Scientist to go on with hi* 
idiotical Diogenes whom Brown has certain* 
fished out from some wash-tub in Boston. Of 
course. I excuse the poor man in one sense (Brown 
not Diogenes, who is no man. but an ass), f or 
had to fill up his paper quand mime, and perham 
was driven by necessity to ornament it with such 
impudent and occasionally indecent stuff. But 
previously to that, I had blown up Mr. Brown 
himself, and told him what I thought of him and 
his Diogenes. He will not publish it any more. 
1 bet you. So you can contribute something to it 
occasionally, and receive for it the thanks of 
spiritualists in general and mine in particular. 
You are right, and the wickedest traitors arc 
mostly to be found in one's own family. Such is 
the wolf-like propensity of human nature. 1 do 
not know Brown personally, nor do I care much 
for such an honour, but I do think him more 
foolish and young and inexperienced than con¬ 
ceited or stupid. He seems perfectly willing to 
take any advice, and has never accepted it from 
me or Mr. Sargent, but with real gratitude and 
readiness to submit most humbly to our sine qua 
•tons and decrees. So don't be too hard on him. 
Poor Mr. Owen, between the cruel Truth staring 
him in the face, his long friendship for the Judas- 
Child and his own spiritual fluctuations, he is 
situated, the dear old patriarch. I do not 
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. TS m JTJ& 

hr about the thcy are. 1 !J*j 

opinio 115 . frauds , ^ , 1 sce you (it 1 

aSd many things ^en I ^ Y and 

& lwk at rCstaSarion affi -ant! 

Efforts to save them from starvat^ ^ q{ ^ 

JvTiv he docs ° e i y . that Mrs. Holmes’s 

Stow m ^ K nrade forth* 

anneal to spiritualists They lust bought 

purchase of a bugR^ an ^ hundred and fifty to 

one, and P a ’d , t jy S apparel of luxury - 

two hundred <J°Uars ^ %nll ever think 

What people . „ ies ? Now, this is mere 

Of bujing homes and bugg! needy 

2XX*£? o{ bread to satbfy 

Cheating, wicked, lying impostors ! Do not write 
this to Mrs. Andrews, she will never believe it. 
any more than she believes about Slade ; but U 
you want to ascertain the fact, have someone 
ask Mr. John Morton, a Philadelphia gentleman 
of high standing, president of the Market Street 
railroad, to whom Mrs. Holmes applied for this 
same horse. I never give to the world anything 
but true facts, and 1 will never allow myself to 
throw discredit on anyone, not even on Child 
that I despise and loathe, unless 1 am petftrty 
of the fact. 

Child never answered ray last letter He 
attempted to by printed word or a spoken 
«cept once, the day I had two hundred com 
my article distributed by my order on a Sunday 
,nco n ^Ptrifl Hall : the agent by an act of 
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ironical politeness offered him on c t 
given away gratis) ; and a gcntlem, tbc V w 
Child asked him before quite a numU.,"*, 0 
what he was going to say in answer to 11 ° f 
to which Child, with an unparalleled 1 ? ni elc- 
ne plus ultra of sublime impudence » 

pshaw I I know what it was all a '° ud 


O! 


Some lying information furnished to thU L ab ° u < 
by Leslie, no doubt." And that was ill A***® 1 

u - 'Jresti 



turning back on Pylades. Castor accu« n r* 
bosom friend Pollux of King information) ^ 
and sublime, wasn’t it ? For this Leslie J 
same " amateur detective ” that played such 
conspicuous part in the detection of the hi* 
she-spiril, together with Child. Some time aw 
Child tried to creep in as secretary to the Int®! 
national Committee of Spiritualists for the 
Centennial. I knew of it an hour after, and went 
to work; the result of my labour was that he 
w r as pitched out of that place, obliged by spiritual- 
ists themselves to resign as he resigned his 
presidency three months ago. He is an honorary 
member and correspondent of the London 
Spiritualist ; his name is on the list, as you may 
sec if you get the London Spiritualist, elbowing 
the names of the Prince Emile de Wittgenstein. 
Aksakof, Epes Sargent. Eugene Crowell, and such¬ 
like earnest, honest spiritualists. I an 1 at wort, 
and need say no more. From the deepest recess 
of my sick-bed. with my lame leg compelling me 
to an utter inactivity, and obliging me to retire 
from many public works (?), I have yet a few 
resources left in me, as you can sec, to protect m' 
cowardly, timid, silently-suffering brother spintua 
from the sham and degradation of such ajj 
as this one. If 1 live his name 
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„ nst and vanish in oblivion- 

"»• *•» O’-S’SZ 

to?**) «*”'■' . . very lone lctler. Some- 

Excuse me for th 1 ^ specially if addressed 

howorother aUmy^ ^ wiU understand 

to those tnai 1 ^ 

me, become toe™; inccrc ly for all the sympathy 
1 T C thT aforementioned luckless leg of 
y° u sh0 L t as it is a cloven-hoofed one m the 
“"ti^alieof the word, it will be no greatly 
-u ^n^v to sec it disappear from its unworthy 
mistress. 1 guess there are more than one of my 
Uue friends who are secretly hoping and praying 
for both of us—leg and mysclf-that w-e migh 
vanish into space on the traditional broomstick 
and be seen no more. But fate is fate, and we are 
but its helpless toys. 

Now, 1 will deliver you of myself and letter 
and dose by calling on your head all the lights 
and blessings of the Empyrean and its hosts of 
Seraphims, if you are acquainted with the latter 
mysterious gentlemen. 

“ May your shadow never decrease and may it 
screen you for ever from your enemies.” That’s 
a Chaldeo-Pcrsian compliment I learned in its 
native land. 

With sincere regard and esteem. 

Very> truly yours. 

H. P. Bi watsky 
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LETTER No. 7 

D »- Hiram Corson Ph,Ladf -lph, a> 

mv DEA r sir r ^y m * 

from bot^ouSf^Madam? bT^ let,ers 
my acknowledging only your own adnuts 
morrow I will answer Mrs. CorZ. ^ T * 
i our criticism upon the lit#>ran> » 

*““?* y°«h « £Lm y S S,7» 

£l U “ ded dt ** nut apply to the case in poim 
i-pcs Sargent has called upon Mr. Brown lw mv 
request and makes a favourable report as to his 
industry and worthiness. His paper is selected 
tor assistance because it is already established, 
is on a very economical basis, has a clean record, 
and presents itself to us as a tabula rasa. By 
degrees the favour of such men as yourself, Epes 
Sargent, Gen. Lippitt, Col. Olcott, and others 1 
might name, is being enlisted, and it is my desire 
that at a time not distant, the survival of the paper 
being assured, a list of these eminent writers will 
be announced as thereafter contributing ex¬ 
clusively to its columns. My idea is, by no means 
to depend on Mr. G. Brown alone for the direction 
of our campaign ; however, more of this anon. 

I thank you in advance for your hearty and kind 
promise of valuable help. 1 have so much confi¬ 
dence in the future that I have sent Mr. G. Brown 

< 4 * 
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LETTER 7 Q j an 

two hundred a # ^ me adg of Mr . Epcs 

Sgk j&rsr*. * <■»' «* ooght “ 

done for the ^ imp ortance of spiritual 

D o not undervalu £d ing them as the 

phenomena; mstj ^ hou ld consider them 

letter " which taUs y deep {oun dations upon 
as constituting ^ef i n man’s immortality 

which alone intelhgcn hcra ided the birth of 

can be safely reared, my h«r Us ^f^-. 

the Christian re tgtoi . armed its patristic pro- 

“S3 tie•'tturch 
pagandists, ana i werc ignored 

of the past twenty-seven years have mam > ^ 
to startle, amuse, or terrify the pu ' ic * 1 

contradict you; but. in beginning our work ot 
expounding the laws by which they are produc'd, 
and inculcating the moral principles they sugge. 
our purpose would be fatally defeated, tor wv 
should soon come into the present extremity ol 
the denominational Churches, and proj>nuivt e ''g' 
mas unsupported by vital proofs. He who attain' 
to the sublime heights of Wisdom and Intuition 
no more requires the buoyant support of these 
phenomena than does the eaglet need to tv>t on 
its mother’s back allot his pinions aiv tanly spivad . 
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F==srsrrv?att^ 

despise the needs of their , d °, Uds of doito** 
nnghty supernal intel Ljnc ^ fcUo ^. 

>™.r new „( the maeifcS^L 60 " S| >"W? 
begun to produce phenomena V UVe alrc ady 
-der SUcIl „ IrTsfiSons 
Professor Anthony), direct writing dc/>,ahc 
graphing of the wandering soul of ***** 

and the evocation of the latter fin ^.P* 50115 . 
.heirWividua, bodies « "^1?“' 

- ^,7™*«« (ok, old to Kc aSr;"; 

will ilr e f ***** thL>ir advCnt ; if voS 
J attent,v ely watch the English. French, ind 

American papers during the next three months 
>ou wilJ see more and more cause for astonisli- 
ment. I do not need to go to the Franklin Library 
or search in the annals of Baronius, Gibbon, or 
other authors for the facts about the " Labarum.'* 
f it interests you I can tell you all about it without 
e\ cr reading one single one of those books, for in 
the records to which I have had access I find that 
this sign was known before Constantine’s birth, 
that it was Hashed in the sky obediently to a 
purpose long before entertained, to furnish a sign 
and a convenient symbol to arouse the enthusiasm 
and stimulate fervour of the hosts to whom the 
execution of a great design was committed. The 
books extant have only served to mislead men 
whose minds were not prepared to receive the 
truth by reason of their extraordinary self* 
sufficiency and conceit. The indications arc that 
wc are about at the threshold of an epoch when a 


LETTER 7 and i, 

be re ' very 

hoU <and some degree- ^ mine and 

, mcOT , by the >»?«“£ 

sha» be c w hat 1 " f mm e ? 

Can y° u ?° u a former letter ° sU ch 

Uttle paj*® ta i king to vour depart^ the 

^tem.oUeelmgf^ut going to pajd 

mischievous, and V1C1 ‘’ U ^ h Sccre t of Secrets 

Child’s? If y°uwould learn tne ^ ^ bro0| ^ 

by which the highes ‘ 9av ^ s vision and 
within the easy W* > o( knowledge 

grasp, you must go c i ose d except to the 

which have been long t ^ e podv 

initiate. I cannot even name tc > 
which has these secrets in charge, much‘ 

,o you any ot those I have learned. “ 

your mind after long acquaintance m suen 
stable mood as to indicate its rectftivt y. • 
watched vou through your moods o so. • 
and can only say that if with such abstraction, 
light has not at least glimmered upon your soul 
you are not now in a state that would warrant 
what you desire. Instead of thanking me ' 
would doubt tne ’•oven though one shoukl tv* 
from the dead" to corroborate m\ statements 
Oh, my dear sii, win should ivs'i humanity dooM 
bitterly and repulse the dt\ittc hands stretched 


Oh 

so 
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152 letters of h.P.b 

forth to every suffering mortal! ««, 
the more cnl.ghtcned seem, a .J!?' “ « th», 
brains become thickly inlaid « nih a 
of conceit and vanity which gets 
the "seat of thought " that they a< Sf^tt 
out every glimpse of divine light' IcS^"' 
voluntary victim to the illusions ** a 
constituted gods, in the shape of precise dnS’ 
mathematical deductions, and so fo^T? ? er, < 
poor humanity! Verily, said Christ thit ^ 
spirit that will remain in the heart of 'every n K 
man or woman, the very ideal of perfection on 

th “ ^ carth - tliat ‘he kingdom of heaven 
wll be taken away from the wise men and revealed 
unto babes (if I quote erroneously forgive my 
ignorance of the precise words). If my poor 
explanation and still poorer knowledge can be of 
any use to you, why, I ask the question about 
wliat you call “ the monogram of Christ." the 
F—the question came after I had read your 
description of the suffering, the patience in illness, 
and moral fortitude of that poor child that was 
your daughter on this earth, and is now your 
daughter a thousand times more so in the land of 
light and love. You seem to feel the loss (I?) so 
bitterly, your agony appeared so intense to me 
that I a>ked myself with surprise (that will be 
justified in the hereafter even in your eyes) how 
it came to pass that you, who have selected the 
mysterious symbol of f for your seal, not only 
use black scaling wax for it (the black, emblem 
of darkness and irretrievable loss) but actually 
used in one breath,—if I am permitted this 
expression—the expression of your sorrow and the 
exhibition of the symbol of the whole. 1 saw at 



153 

LETTER 7 , ts secret 

once 

afKud the Question about the y answer 

put vou the qu*- ^ understa nd from y ^ 

shape, expecting meaning and p 

W to 5™. ta Vou arc ylutakb 

1 thebook* 

*• i nbarum olu J * fhnst, tot in « 

it to be a monogram perhaps did not 

you allude to. the shape of the 

know themselves) thatletters of * 

F happened ^that the » Ub«am 

and it was not proof belonging to the 

had been formed of the lc nQt tbe Greek 

Greek alphabet. "hy *“ „,rtiallv of the 

3S£«t * - likely b d» 

most ancient symbols and * g i t ^ ts 0 { the 
case I assure you. 1 defy all the soon ._ 
wmld, as well as all the antiquar^. pin^ ^ 
and all the Chavipollions. Senior * not 

prove to me that thus symbol 

« ffir Ksek as 16.000 years previous » w 


prove to me that this s> m ,»vkm to the 

St a, fat back u tb.ooo J«n; P 

birth ol Christ. You can trace t 
cathedrals down to the Temple of boh • 
the Egyptian Karoac. 1 O 00 ».C. Ihe iih 
find it in the oldest Coptic records 01 
pre s erved on tablets of stone and ns 'V" 1 * 1 • 

varying its multitudinous forms with every c l xx 
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4 LETTERS OF Hp b 

eVer >’ P~plc. creed or w , ' 

Cruclan »J"nbol. one S Z ^ ^ u a „ 
most mysterious. As ^' •**« 

* °r v that traveller/? 1 Cr„r “* 

considered as belong Where 7 % 

n every- age and fitted lor^ve^ " y 
Sf Tea J genuine meaning verv°f , W °? hlp - But 
M hen they do know they are afraid tn" kn °"'* ^ 
moral cowardice and stubborn doubt* '■U hrou 5 h 
ansata meant *' the time ft,// ° bt ' ^ Cr “r 
"Labarum" when it went u/d* r *° T*" ,hc 

?p^sr^sSSs£ 

=*S 

rem • ^ *withstanding all its metamorphoses. 

«mam the same, with the identical power it 

‘ lnd WUI ^y* he, P the initiated to 
nlock as a genuine key the door of the " Mystery 

. yb ' tenes - ’ Its origin belongs to the greatest 
of light suns ui history; for it is bom from the 
central intolerable ring of brilliancy." to quote 
t it words of Flamel, —the original gods* revelation. 

retains its power up to our days, belongs to the 
oldest of religions, or knowledge, I should rather say. 

is ever ready to usher us through its potency 
mto the presence of our beloved. living in a 
brighter world. Even the famous " Sesame, 
ouvtcs toi refers to the " Labarum " ; " omnia 
o, omnia in uno, omnia ad unum, omnia per 
«. el omnia in omnibus " is a Hermetic 



ex uno, 
medium 


t55 

LETTEK 6 soiled 

be aPP 1,cd ( V’and ^ ° r . * d ° 

a si° nl "‘The two ^ cs ° (t he 0 J 

* i ibaruim Greek lcl , , i n the K-o=» 

nalur ^ ns of those "who kn RobcI tus de 

0 pera»° we ird P°''’ cr ’,-v Rosicrucian or 

£•“2? T' k C Koterti E n>S”- 

S-SSS'” 

Forgive^ y (te erale5t ^ 

™ 1 (signed) H. T. Blav«sky. 

34 jo Samson St., . 

West Philadelphia. 


West ynnaaeipii‘“- 

My *» S». tta* tilSta^r^Tn 
at nigjit-fiw.- nn.i put fn°' L ‘ u lam w h.-n 

those scribbled in daylight. 1 wU ‘ u 

1 have the honour and pleasure of scemg 

personally. 
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LETTER Ro. s 
Professor H. Corson. 

Mv dear Sir. 

things l’ l^d"^ " m _| CUmgs 

™an ? s S«“whon vo^rmTlM fa™ "*“■> 

*■* t «.Sr^ s s oteir t* 

SVSft.'S “£ 

indignation that ought to be felt and shared"^- 

tVo^of^Dud‘Mr a Duff — *5?°?*?. P ublica ' 

• P n h d 1 w" Cal ' ° Ughl to ** calledT—ihat vour 
S~ ?f tCh ‘ ng h0,d of mc - would make me 

iLk t a *? n,ght; and when 1 ,a >' awake I 
snm. k m daft u r ,hinkin S 1 generally act. The 
Colhv vi^v ^ br P U ^ bt me back my article from 
srxvtf n IC | h ,' v,thout further comment he re- 
T?lfy dedu, ' d on a bit of a dirty printed 
and nloM? Per j Wcl * * 50 1 began thinking 
Sti,L !“I** 5 a P d schcm,n 6* and took the Spiritual 
murh ° w bich little paper I had never paid 
menu * e P l,on before ; and finding there another 
mention °f my name from the h’evuc SpiriU. I 

re I \ OU \ Did you rcceive >t ? (not the 
“ but the ScumHU). I took up some back 

ij* 


ptf nbtf» f^d the less I 1°““* great sublime 
tbe nior® . Rdigio, and ^ . rerna rkcd in it a 
found ‘> n thc contrary. to help our 

'*‘Td tendency. «* 1[ ^our to foUoW the 
deod^ ‘ carnc st €B«* d other such 

t* 3 *'Trite London Sp !CT U %e you of my 

«5ctlblc foreign f»^ ther difficult for you 
res pec ia T k c sU re it is rauu- lt ^ 

■S, Jn t» -£££1oV h immediatrfy- 
Jl my«l< !>'»" * “Sn fto™ B<>s,on “ 

Then came in ai6 him that the editor of The 

me, and I learncd wc U-educated young man. 
Scientist was a v > ^ poverty itself. 

well-connected enough a spiritual 

Tol ?tafS!S-» «-*• 

SSJ£L.*5ST i? r « z 

ail spiritual manifestations, even fraud ^ C " 1 
spurious ones, and never to expose anythmg or 
anyone,—was untiring. Their persecution of this 
poor Jerry Brown, who took from the first qui e 
a contrary course, was merciless. That s what 1 
learned from Mr. Giles of Boston. Of course, 
felt fired up like a dry match immediately, got 
several subscribers for him the same day. and 
sent him my article, adding in my letter that 1 
begged him not to look upon the subscription 
money in the light of a bribe, for, if he were not to 
print my article at all or thought it too long tor 
thc Scientist, 1 should try to find him su 
just the same. Then 1 received a 

Olltfitt Inltino __ .a 1__ 1. 


(C) Jeff Behary 2019 


82 










*5 8 


letters of u d 

«'hu 



J »"U work farhtf? £*■'*. Wd£>» 
50 * went and mil.. .,' 1 hay e the ^ I m'.. 


00 J went anrl *-n"', 1 ft ave t},,, ,fl *t 1 J 1 

secure the ScUniS f,! "* 'hat .J 

w hich r can name at n ' c,ass of spin, ^ 
"f fsht do a vast dSTo/^ ° Pposit S 
« a "™°* « & "* ^2 

-SS£*2g* £££: 

STJWtFtta 

^ause the Banner or th*V" parok or >ly 
Philosophical said so and endorsed? T ^ 

oi r " lnd » more than dangerous and lH?**** 
antidote. M v idea ic .r, ' S , rw f uircs an 

the richer sriritua^ Sf** subscri P tion frwn 

hundred doUarTa'shan*. S,OCk “ * 

ti 3 n ed,tor * an able one at least, would be verv 
difficult to select, for if he answered well enough 
one way ie might fail in something else. Colonel 
uicott is ready enough, but then he asks right 
away seven hundred dollars a month, and I find 
the nut too hard to crack for a fervent spiritualist. 

ould not you think that if we tried to help that 
poor Jerry Brown, something good might come 
°‘.h ? If we only help him by inducing prominent 
spiritualists and prominent well known men to 
write for his paper occasionally, help him in the 
way of finding subscribers (as the Banner acts so 
mean towards him), don't you think we could help 
the cause and at the same time help a poor 
struggling fellow-creature, a brother spiritualist ? 

1 am not, generally speaking, very tender-hearted, 


159 

lET TER 8 thc letter 

•ptate , c U ffcrings ? } *" . • a worse even 
trials fl^ tro ublcs *, his P°' He m ight get as a 
,iaH ° he admits to mc J. settc r thirtv-five 

JS; * —Sff-Ji 

itn’t it meritorious n e vervthing m my 

honour him for that » I{ „ co uld only 

power to help ^ugl • ^ something 

write something sen oa ^t^°tion your name 

t^ would attrac^ ra Lse up h» paper, 

alone would \xj»B>cua ^ find him a {e w 

And then. y If ? ou cannot, which I 

subscribers '" Ithaca. > than you 

am airaid is thc case. for JJ 0 '' thing for his 

think about y^u then‘I-' I 

srJ? JKJAs oi,««■*"■ 

I taow U». ™ » *«4 ki " d ' 

and will not think me daring or i 
claim such a service Iroin you. * 

spiritualist and a true one. \Nhcn you 
Jerry Brown's letter in response to my j^nl 
one in which I asked him to tell me what l cc« 
do (or him. and if a subscription xwuld tv ot at\ 
good to him.—please send it to Mr* t 
Andrews. 1 know she will erv over it. that *.tw 
will, and her " Buff " will howl with symipathy. 
lot dogs are in our days more honest and noble 
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. LETTERS of »,.» 


hearted than men ar Hp L. 
■pmtuaJists of the H and ^re tri 
‘he proprietor of Ihe J?“* ° f Co,b y. Fa^ 

show! O Vin.. J, P lr,t ualism , ,P*uh> 
Mow you i“' ,ee " ,h ^ r m ,CV4 

' 6ct ««■ Andrews. =« »! 

fellow Would write a f ,h,nk « LoJ 

would do him any ££f* ft 

mv article. It wiU appear j n ! hp t? S“ 1 ,0r S« 

and f tm goinj to'Take^^ ^ 
hundred copies and send them all over, ho ^ 

M no ■‘on/^^w™^ 
woman with her nerves all stretched atld like 
S °* d hddle ready to burst, to write 

good Lngltsh. I feel so excited that I wonder I 
didn t write my letter in Russian. I enclose a 
curious letter from a prisoner, published by 
the Hartford Times, and sent me by Colonel 
Olcott. Perhaps it will make you smile. Please 
present my sincere compliments to Mrs. Corson, 
and keep on believing me, most truly and respect¬ 
fully yours. h. P. Blavatskv. 

Thursday. 

Could you not bring out our statements against 
Child in the Scientist and confound Colby ? 

1*^' No date. 

Will you kindly allow me. dear Sir, one more 



l6t 


^- d 5 . , sS£i^S 3 S 

and ^tion from the • n of the 

£ d6 ht ‘" st ead of ‘he * O “f . and 

NVhy. ,ns & thus * 

„ •• w hicb stank« j to the 

.. u'» nl,n .. to have append w 

5ldC « far as 1 know (and I ^ 

which WW, 

talhe Doobte "'(mdTprinrfrM “ d 

lira, oi lichvci camc (AroueA—(TME 

Cl —because it passed But then 

female principle wcht a * ^ the 

on your seal is lacking both on A 

surrounding signs of Q __ 

It ought to stand, if 1 understand right, thu. . 


© 0 ® 


Can you toll me why ? 

Wdl, perhaps 1 am a fool alter all. and an 
inquisitive one, too, and you arc right and ktv" 
better. 

God bless you and forgive my indiscretion, u 
it is one. Yours truly again. 

•• U. P. 
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l «ter No ? 

Professor Hiram Cork,,, .'’“"“""S 
■Dear Sir, Monday, 

Having received vonr i„». 
evenmg I postponed answelJ " ?? 
to ascertain if my ar(ic] , * '*• ' nsh| ng ftm 

limner. I knew it would ^ ® tbe ^ 
turned out to be true I r ’ m . y P^on 
promptly act I will » Iuiccf orth. if I do not 

tu run venir™ U‘ , ^»«. «mb 

publish i, '* s usdK! . Colby Mill M 

spiritualism if u causes M unfathomable as 
not mvT Sdf ,n CCrtain If it would 

Of vo L u toleTr IkV 00 much troub,e 1 WouId «*8 
> ou to let Colby know that you have read a copy 

of my art,de. as I tell him that I have sent “S 

C f mtry ' t0 aI1 of n *y acquaintances and 
*P°ndents. T am determined to see it pub- 
.c whatever the cost may be. I write to 
‘, Andrews to-day asking her to try if she cannot 
unage to get it in the Springfield Republican. 
she succeeds—so much the better for truth 
and the worse for Colby’s partiality. Have vou 
read in the Boston Spiritual Scientist an extract 
rom the London Spiritualist? liven in London 
icy know that out of the eleven spiritualists 
c aiming to exist in this country, I, u foreigner, a 

163 


o 163 

man am t» on* 

** n Sy complimentary . q his papcr . 

ar f ?rc not to quote from ^ portrait 

“ 5 - « 

did no't ’da" trouble y0 “ Q ” ake ' h er to be one of 
utter stranger to > created m this 

Z bright. SS Earth. She seeing to be 

dirty swamp d gentleness, so sincere. so 

incarnated km forgive and be unwilling 

iruthiul, so ever ready tojorg. ^ ^ ^ ^ 

,0 believe in ev . a(raid o{ corresponding 

happy here. I am n ^ J shoU , d inadver tently 
too much with j lorns and hoofed 

fS-'S my C 'eTttue uoture. lor 1 cannot and 
h ^, Zv C as long as 1 can help it. I have 
uken°to task to scourge and whip vice wherever 
I find it, and in myself more than in others, 
will surely blame me for it as many others did. 
but I cannot help it. 1 sooner will forgive murder, 
or worse than that, theft, than a lie ; and l • 
Child is a biped lie, as you know it yourself. I 
have promised myself and proclaimed to the 
world my indomitable resolution to take this 
Philadelphia hydra with his seven lying-heads by 
the teeth and claws, and not to relinquish my hold 
until I strangle it fairly on the spot, though 1 
may be bitten and wounded by it. Lies and 
untruthfulncss or cheating must be considered 
the greatest crimes in our sacred cause, for they 
arc the more dangerous in a belief that allows so 
much margin for deception and sell-illusion, and 
ought to lie persecuted above everything else 
What the " pious frauds " of the ” bathers el 
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164 letters op t 

itfiru a* r> 

Catholic Pricathooi'h^t'™' chaSS*, 
humanity (or at least a fought to p*°[Z 
avoided for sniriimi- J port, °n of j t) 

having sinned through i Kn ^ than e 'er £ 
our imperfect nature NowT ^ 'nul,^ 
civilization, and knowing perftvii Sln ' the Called 
“bout. The ptcvaiUt^KS »b*t ^ 
materialism in our asTb^S, ^ Ky “»5 
never-ending exposure? by Si ’5°°' b>' the 
of religious frauds, can be n,r. i v. L^ 1 "Was 
and only by it. lo, h^yTllr"'* 
too much advanced to accJpt oS 
On the Whole. oonfeasfngToSt'L”,^ 

rr r ,,r ~ tss 

sldl w^n T m ° rOUS fabricated dogmas, has 

throueb * ! l ° cit,zens hip and respectability 

hrough ages for another one, that is seemingly 

2 b ™ t im i cr lhe Ver y of the growing 
generations. How very careful must we be, then, 
accepting phenomena and revelations pur¬ 
porting to come from spirits. What dreadful 
consequences can bring about one deliberate lie, 

uun out beyond doubt in the mouth of a spirit¬ 

ual i LlJte one of galJ in a bucket f uJ 0 f 

P rt ,. < i Wa f* r ’ u ‘ s ever Uable to poison the whole 
. ' * now that what I undertake is perhaps 

oeyond my powers, but never beyond my will 1 
tor i.ke a ier.hnelU perdue I will die at my post 
th !r unbundling, trying to set all facts in 
rue light. 1 hose that seek to overturn the 



I&5 

9 ^ drag on 

discouraged- ssages and insult ng TcWald is not 

threatening hing a t them- - y at ho roe 

feei that not one dog tongue to 
and scoffers of ^ Y ( ^ fan atks. 

acknowledge that a has been truthful 

crM y believers feel sometimes 

isiEi 

that aU the moral courage and physical. ^ _ 
guess, cannot carry me through if sJ d ^. 
not help me and back me. an individual of m> 
poor weak sex. Will you be one of your strong 
sex to help me in the truth ? When 1 look at vv ur 
portrait, though 1 sec you but in profile, it seems 
to me that you are one that accomplishes more 
than he promises and acts more than he speaks. 
Most probably you will never see me. and that s 
lucky, for my shocking Russian manners would 
terrify you, but will you allow mo to write you 
and ask your help for the forthcoming tight 
between truth and blind fanaticism in spvutual 
•sm ? 1 have secured the help of Colonel Ok-ott, 
licneral Lippitt, of l>r. Taylor, in v l*c 


I 


; !S: 
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166 j 

Sne theonv'T p> 

influence on behalf of'th* With 2? 2j2?* * 

‘he most « brain! °' hec ^se. SoJ*** ^ 

to upfe^/^oss in£„^«2 
inand, w e P havc but ve^ dcpartn *"t at 
not be frightened, dear^ir^ ^ T* 
adjutage of you^ t;L ' for 1 never .£ 
an d Income a "bore "vJaTrT?" “ - Vou 
contribute a few times a vel y ° U ? tosi ^v' 
one you sent in to the /}, some artide like the 
fn«ui. and let Colby Lf^-Ti T' ,ast Ic,,n 1 
“ ^hind the screens a l!n *** kn ° W tha ‘ ti *« 
who are after tint). ,i r >art >' °f spiritualist* 
lie or an »"<< *& alE 

Hying r i" ' d 10 5p ™<l -ibroad witlM 
the truthful r 'n ^hey will never allow him, 
falsehood.^ ^ *° ™ hho ' d and help 

promises for'!? £*“*' notwi «hstanding my fine 
my^Sni ,^ fUt , Urc ’ 1 did a tore in 

for any mnrt v*’ w “ch is undoubtedly too long 

sincere" thanks a ? lt,cnce ‘ “ P leasc accept my 

scrimi™! i** and reuses, and . . . (the sub¬ 
scription only cut off). 1 



LETTER no. io 

Philadelphia, 

Wednesday. 

H. Corson- 

My hear SIR, j „ ur ttod 

How can 1 S«JXJ° „ me’? Really 

bt”>S «nd cl Tv «e=l 

r“«"Tn «- 2 *“ 

r,ml anv other but indifferent acquaintances and 
“^ndts. 1 have lonnd on. my m^ake 

with some and wall profit by it. 

The danger is far— unfortunately ; but at Ka 
I will not be obliged to add to the list of m\ 
natural accomplishments and charms, the one of a 
wooden leg, once that I am doomed to live. 

I am really glad and proud to sec that you are 
able to discern in my face something else beside 
a pug nose. It rekindles my hopes for a future 
time to come when wc shall he sitting both of us 
smoking and talking, and 1 expect that having 
been able to find out something behind the wil 
of flesh on the portrait, you may perhaps 
out, too, behind or rather inside that ch 
Russian form of mine, something worthy ot 
attention. You know f am a missionary, and 
a fanatic, too. by the way. You must Ivhow in 
**7 


clumsy 
at wur 
y. ami 
twxv m 
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LETTERS OF f|n s 
something else n i B. 

appropriate word sonn.fi,, . ^ fir >e 

?' <=.ad. a„ S ;?C ?- n « " **£,> 

& b r ot F 

r intuitions 

from hearing the whisperings of ?" d P rev «« s 
"inch study a*, °ZT!t Wl “S 

dead letter that killeth " bo ° ks - "T* 

of your soul if you ot.' andfc °?, thc ^ 
Hons of others—outwardly scientifir ^^ 1 ^- 
appear—to the stony Tyndall! * ^ ? the y nuy 
book-worms who live aid^t X 
authorities, though in their nriH (ll th 
them their own Pr,de the >' ma y kney 

»n\“r1^ cs ” , ' u ^ bb ' U, 8 “ m 1* a ani. 

Very grateful 

H. P. Blavatsky. 



LETTER No. xi 

Philadelphia. 

Prof. H« raM CoRSON - 

My pear Sir, yesterday, for I felt 

^^r m * d °° tukt 

rTotT*”'to'cum- £Z and have n bi, of 
the veil of Isis, . tins one. 

SSVS StfS* «* to beep avvayjh. 

nightmare from you.gTg'^ do 

to-Jighi°wTa r tTwould not have done a month ago 
to save my life (had it been dear to me, which 
it is not) and ask those I dread and fear, but who 
alone can save it from amputation, to come an 
help me, for I am afraid 1 am so strong tint 
may survive this horrid leg, and above all 1 dread 
such a prospect. 

I would have sent another picture of mine to 
Mrs. Corson, but this is the last 1 have, except 
one that I am sending to Mrs. Andrews. 

Good-bye, and God bless you, my dear unknown 
correspondents. 

/ l rill come. 

Yours truly here and there, 

H. P. Blavatsky. 

109 
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LETTER No 


12 


N o date. 

W'e’s ^•'StrtdJS'd 1 *? ,ri ™<<. « m, 

neither yourself nor yo Ur do ° r what ? that 
me to a poor she-traveJJer'? S*. 0 " writ * * 
fetter I write you and not i « w / “ thc ,hird 

*- IV 7 - « SET* - My -*• 

i w^Sd^JSl b “!' wo “ ld prefa a 

aii day as I rli t ^ 3 s ave to m T chair writing 

very Dr^in,? “ Y T phc0 * 1 *“™ found «« 

B liiLwc ^ rare , at Mr - Bitson's, like 

very / for ‘"stance, and it is 

pussy „ . , ° m< !- And wI >at do you do, and 
a the aPP^trees ? I feel as if I had left 

bi—, W . er !r * ^ad Lved for twenty years, God 
harrl * m T dear Afrs. Corson translating 

rip).* - on my word, I feel as if all was not 

s/.tr. .♦»^ S * was an ?ry with me for 

something. Oleott wants me to go home (? 11) 

worlnto , g^!! >0r -a " G ?? t f , l r ttiftfln*. 1771 to 1833. Among hi* 
thr Stuhi /... ’ . . «»■ atUmpt to itaw and* lb* I W it/ 

Hthrton, i *.’Sf* **' <*/ l-*”!**!*!, N*ho*l. 

t >1)C. t volt , ijiurto, B/nth. 1‘rivittaly printed. 

170 


in 


evai'tW”*'”” thiS h<,m! 

a« d do* « o t ® C , th an interesting fetter 

'^?^« r “ dUKby 

fe-d the 

other denying that e .. ^fire, as John 

Well, wc have lit 8 - t0 fight our way 

says it. and 1 guess we shal n aJ heres y. 

'£ words yo» 
Do tell ine. P cas h.' .. jr ver y word of it ts 
,old m a<»»" te * ' , anl i want rrally 

lor her last washing and shein > , u 

God bless both of you. mC ^„ RewfakV 

but one word in answer. ploaso order 

send me the rest of my portraits ... th< 

from him two dozen more of those do 

cigarette in the hand, only bigg» r 1 . » 

them. 1 will enclose you a post office order for 
eight-fifty in my next if you answer me that he 
is at work on them. I suppose by the tbutecn 
dollars he. too. charged me for the throe dor*, 
that every extra dozen wilt lie four twvi«y-hvr 
Will you inquire, please ? 

God rc-bless you. 


Sincerely and truly your*. 
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LETTER No. , 3 

T “ THEOSOBoctt so, 

Mott Me„„ rwi ^ • 

64 Madison Avenue. 

New York, 

Happy New Year to both of you ! ^ **’ ** 

My de ar Mr. Corson. 

nir „ KI 1 ' 1 tU '. Bnite ! Well, you have given me a 
oSLed° W a ", a VCry Uncx P ected one. You have 
®!?I ri, rCad , ovcr and ov er Olcotfs ln- 
augural Address, and confess that you are partially 

ng it. I never read it before, and when he delivered 
' y * 3 » preoccupied with my own thoughts 
hat I only heard the spirit of it and not the dead 
* or. ut, my dear, dear Mr. Corson, believe me 
>a greatly as I value your opinion, and much as 
ow you to be unable of premeditated or 
conscious injustice, y’ou have been too hard and 
00 unjust to him, for on my soul, he is the most 
«r\ent, the most unselfish and fanatical spiritualist 
that ever was. 

What is there in his unfortunate English 
P raseotogy which makes him, an able writer. 

, j *., . w ° rds so as to be misunderstood by 
, r . . ®is opponents? My knowledge of 
" c tn8,lU ' so superficial that most likely 1 do 


• 7* 
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LETTER *3 words But 1 

as j't -cstas? by 

Tjudall, with him m P you are not 

S«nc»n men »->d 

f^tvor . thousands ol thorn 

r; s st ££ 

vsr 

most men are m ** he became a 

licentious acUonsihfcj ’ irit ualist.-has begun 
spiritualist-for he 1 P Qo^on. I write 

.0 "-ad tb« »* S as to a friend. 

this to yooastoag ^ ^ ^ theosophists 

perhaps you do not wish to have me as a { " en< ^ 

I write you this in 

and if you do not beheve me write to « 
friend Monachesi. who is a member of our boarty. 
and he will corroborate my words. Olcott » » 
fanatic, so much so. that 1 am afraid that this 
abrupt change from a comfortable u e. g^x. 
eating and drinking and indulging in all sorts ot 
worldly things, will either bring him to insanity 
or death. He is getting thinner with every da>\ 
He eats no more meat, renounces supper and 
wine; his only aim in life is to become puntied. 
as lie says, of his past life, of the stains he ha* 
inflicted on his soul. 1 can do nothing with 
I have evoked the spirit of fanaticism »n 
and now 1 cruelly repent, for this mail 
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^hing by ha ^ 

^ys. »s to 


LE TTE Rs 


, or »P B 

PUrsiFaa^Jj 

^«£S*y 5 5 5 

Theu, W- He is r gi u h S t,ty 15 in the 
commune with n„J • . there - {or if Z Q * 

clean passages, an/^ff'* S ** mu5t °Pen JSLi 
liave Mary Andrews, a^d* Z 

woman, a mother of a faS- ^ 
have you of such ? Think of th J° W ^ 
mediums. Ask people Jhat th , * New Yo * 
can you expect to have anv oth *** 311(1 bo * 
^Progressed vile criminals l.ke the^u^' 

itpu r rc or t m T ries th ™s" 
so impure. See Home, the best of all physiol 

mediums m Europe; why, he Is posithS 
obsessed by the Seven Devils. No slander, no 
dclamation. no lie is too much for him. Because 
OJcott views spiritualism perhaps too exultingiy, 
and expresses himself in too strong terms, —for I 
agree with you in that—why' should people mis¬ 
understand him for that which never entered his 
mind ? Many and many times, day after day, I 
repeat to him that he must not brag of what is 
not done yet. For Felt, though he promised 
to all the Theosophists to clear the atmosphere 
chemically and show the unseen monsters around 
us, and though he had done so before a dozen 
witnesses at least, who traduced him and called 
him a sorcerer, I do not know whether or when he 
will make his promise good. But Olcott is such 
a sanguine fanatic, so sure of the other world, so 
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&£ *&*&?** m 

”W” •* <l..m<»'' lra, "| ll al ^u d" ubt me bemg 
were already on will you j have 

S£5l5 aLlthat 1 

shown you t f h f t y !'<M not think myseH goo 
Lt 1 cannot even contro J 1 d xvith you. 

m up. The last even^g q I P* x ne ver 
Mrs. Corson gave moth er, io whom the 

iorget in my 1 f' aroused to indignation 

SSSitaSJincetha, rights* fig** 

^aSn »d Sw John to apeak to mme 
distressed mother, father, brother, or some oth 
person who holds the spirit he wants to conv 
municate with as sacred. Forgive mv stupid 
English and do try to understand me if you can. 
Perhaps 1 shall never see you again, but the warm 
sincere friendship, the high respect and esteem l 
feel for both Mrs. Corson and yourself wiU never 
change. You may reject me as unworthy of you . 
you may perhaps believe all the calumnies 
circulated about me ; you may become my enemy. 
but I shall not change for all that. 

My book is finished, and it is there you will 
find all I think. It is no more like what it w,i> 
when 1 was writing it in your home, than one 
chapter is like twenty or thirty others. I take 
every phenomenon, every manifestation, and ti\ 
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176 LETTERS OF Hpt> 

to show Science T.B. 

that it is so and must’bc'S * S il P°ssib| e 
of things. I sent *». • . so ^ n the ven. ^ 

Buchanan, and he calls Tt SpS*' 

£*2" ««,■««.UdS£ *4^ 

him chapter after chapter for I h 1 sha11 *nd 

world to help and show me where I 

where nght. and I shall feel bZmT*** 1 * 

””?r un r i " dicKi •pwt«s?S! 1 sa 

me. At least 1 am a spiritualist and hi,t Wp 
ta3. letter in the SefenJ '"?!*>' 

that 1 am a true spiritualist. Papers slmdoU' 
mediums defame me. and spiritualists misunde- 
stand me. What can I do ? There is no one fa 
this wide world but hates me, I that have never 
harmed any one knowingly. Well, such is my 
fate. All the slanders afloat about me in London 
and here come from Dr. Child and Catholic 
priests (two of them here). See what Algernon 
Joy writes about Child in the London Spiritualist. 
Notwithstanding that everyone knows in the 
country' that the Holmeses and he were frauds, 
he continues selling in Philadelphia his biography 
of John King, dictated by the mask shown by 
the Holmeses ; and Child is an honorary member 
of the London Spiritualist. He is one of the most 
prominent writers and supporters of the Rtlipo- 
Philosophical journal, he a proved fraud, a mer¬ 
cenary’ humbug. There's your justice in your 
spiritualist papers. He makes money by his 
spiritualist frauds and is honoured. I give my 
last cent to the cause and leave myself no means 
to buy shoes with, and I am slandered and vilified 
as if I were " The Mother of Harlots ” in person- 
Did 1 invent clcmciitaries ? Arc they Olcott s 




.// />■/». a 
. . '~T-T h 7T7C*Z- 




till. »* 
AUXAMUtN > 

ki aXt wn 


p| CONTAINS 
srit’H'. 
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LETTER 13 x 77 

t : on ? Such was the firmest belief 
and my y hcur gists and medieval scientists, 
of f writes me that Prince Dolgourouky. the 
Ak Sst mesmcriser now living except Dupotet, 
greatest > years - cxpcnencc with dair- 

sa> ’ S ' ♦« .hat they draw a large line of demarcation 
^•‘SmSdied genuine spirits and ele- 
Notaries. That they see and describe them and 
assure him, without knowing one word of occultism, 
that at stances the gnomes and sylphs generally 
prevail if the medium is not pure. They desenbe 
these beings just as Paracelsus and others desenbe 
them; ignorant clairvoyants, most of them 
illiterate peasant girls, have also described them. 

Charles Massey, our English member, writes 
from England to Olcott that he dined with 
Crookes and passed half a day in deep conversation 
with him, and that Crookes confessed to him he 
was an occultist, a pupil of Eliphas Levi; that 
Crookes showed and explained to him many 
tilings, giving him as his reason of his unbelief in 
spiritualism, his firm knowledge that Katy King 
was an elementary spirit. Now, you see that the 
Magic half-explained by Eliphas Levy brings 
results, and places you in contact with cle- 
mentaries only. Were Crookes an initiate of the 
East he would know how to drive away ele- 
mentaries and commune but with immortal spirits 
Such magic is sorcery and more than dangerous 
White or sacred magic of the Theurgists is 
Spiritualism in its most subltmt putt sUU If 
we speak of elementaries it is not because wv want 
to prove that all the spuits are such, but to warn 
people to discern between those and immoit*l 
spirits, because for us occultists, s|'iritiudism is the 
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most sacred , ,' TTERs Of h b 
and that J ^ le f th at can k H P B - 

SCasjrteKa^ 

-S^tpyajss 

pentanes, and gL d " bad C°" * 

tSJS. j*sl *5?* t^wicC rt*> 

least error, he says, J,*™ “*>■Mid'SSjJ 
evocation, can brine cle,n™ , P “ n,y,l ™"8 4 
monstrous animals fnd Xh 
of France never proceed to hnW z spin,uill «> 
a fervent hannonm ^"Ll ST ^ 

1 S SIS «“ 'ASt* 

Of the 5 ?* of n ,S T g - 1 scnt you ,W0 «P* 
I tfa bun of December 26th and January ad 

m y two articles. 1 have contracted witk 

e un (or nearly done so) for an article cvm 

bnnday for thirty dollars ; it helps me to Gw, 

and that Is why my book goes so slowly, for one 

cannot well wTite with an empty stomach. 

I have not seen Olcott since I read your article 
in the Banner. I am sure it will be a sad blow to 
him, for he thinks a great deal of you, and is 
untiring in his praises of esteem of you. 

We have stances with every medium who con¬ 
sented to Iks tessted. What wc want is to kill fraud. 
We had three stances with Mary Thayer; they 
wore the most beautiful. We werr sixteen theoso- 
phists, aj| skeptics except Olcott and me, 
•even editors of different papers. She wan bagged. 
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LETTER *3 ^ # hou*^ 

was held at Mr. ^ Se w York 
nd the sW cC ‘president of ^ searched. 

l»«f y „„ ring- 4 ”'’”' ,t e , c a, rte. ««• T> “' 
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tETTE * N„. , 4 

T "; T "^„ CAl 

I ' IOrr 

** “«■»» AvEstj 
\fv V Y °**. ” 

**?* Mr - Corson, *•* *. % 

t r>- ^at n ? u ; C L y ° U ^ VOUr ^w*, 

the recent distrust Zmvh.l Pr ° Ved to «* 'ha 
of thc ab “se that has been f gn,cnt ' n “nseqqenc* 
P?y nook and cS^i^^SS 
1 had come aJmost to ij?r f aJwa >' s warranted, 
impostor, because rvj f K ' Vc that 1 was an 
blame you to be the ri ''' (' S0, 1 cou,(1 ^ 

thousand shnH r lo 0 tbe uproar of 1 

opinion h n??f 5 ngUCS - W* »tfc good 
they had a ? rt ? °i myseIf uas crus bed out; aid if 
Lincoln or of fv ■ me ° f fiaving murdered President 
I wnnM 01 \ 0 { be,ng a re, ncamation of Pope Joan, 
it Tnev.° haVt ;JT n SUr P. ri ^ d - But Jet^us drop 
liad not t '. ",°y . d la . ve a word if thc story 
mv (ri n l H?n . tu ‘ mc in ,f ie presence of several of 
Ur ,- , ’ " expressed their indignation at this 

Your fetter in the Banna 
. nk y ° U had ^ bard feelings against 
. • ' s 8 P e *h of us as assassias who were 

&omg to murder ail the spirits of mediums, instead 
ieir -mg 3 ^ they are their most devoted 
180 
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LETTER M b that the 

, hc diHercnec phenomena *<* 

/fiend?- spirits and them as th y 

.3°^ the occultists regard the 

money cand y. Aould not be profaned, 

w-ou'd s re iigion which - trumpet because 

a password. upon WiW /»«*. th ^ y 

Spiritualism is ha ‘ onstra te the reality 

the spiritualists cann of thc occultists m 

of their sprit, while 1 ! upon a mathc- 

ir ?rf-£rrr 

as tlic Kabbalists arc. f con viction based 

with us spiritualism is a geomeu.»«- 
solved and proved ages ago b Y PjJ^^T^With 
lived thousands of years before Pythagoras, 
spiritualists, two plus two equals five and halt a 
dozen in the bargain ; but with us they can ma x 
nothing but four. We ask no spiritualists to 
believe what we say. because wc say it. we ask 
them to investigate and sec for themselves. 
Plato’s philosophy—called a dreamy fiction by 
thc Epicureans of our modem days is accused of 
being thc opposite of Aristotle’s ; and it instead 
of proceeding like the latter front the pnrtkiilars 
to the universal*. we have but one unanswerable 
argument to ofler. G eometry, thc onl\ exact 
science among the many otliers. the only one 
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which accepts 1 ^^ H *B. 

it0 >'s. but whose diJ • '’ 

c«ds also f rom JggZ «« ir ^biS 

So that spiritualists whn d ° Wn to pa^^- 
the Kabbalah aT a 1°| 810 80 
Geometry and Euclid to b^in mUSt firs < JJ 
the manner in which ,u- ., n Crror - Of J** 6 

g« «* attend 

being that which should have h ' S far S 
Olcott. But he is of a very com 2 CI "P lo ycd by 
and a crazy enthusiast, but his lion d . 1Spositioi i. 
can question. He kicked L ! ^ no one 

on the two contfncnTs 1 /1 ** 

^oc>ety^ But now he knows better, as you may 
judge by his recent letters. This seems to be a 
ery critical time for spiritualists, and for all of 
Ub " 0 believe in genuine phenomena, and we 
can well afford to put aside minor differences 
to jght the common enemy. That unmitigated 
ackguard. Home, not content with spitting 
venom on everyone who is said to produce 
phenomena, has attacked the pure and innocent 
Leymane, the dead Eliphas Levy, and all the 
mediums of Christendom. The editorial of Colby 
m last week’s Banner will find echo all over 
Europe. 

I understand and appreciate your fine Latin 
quotation from one of the hyper-critical Fathers 
o the early Church. You surely do not want tnc 
to hr canonised at such a price f Think only, St. 
‘ ,lV4 ti.ky —impostor and martyr. Pretty epituph 
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LETTER 14 Th at would 

. 0 n my ^s meoe’s 

to be ***% ^ S1S . ve settled 

surely *** J am glad we a ^ ^ 

o»r «*££***■' sh lS£ ““ sl ““>* 

sincere- H p Bla vaTSK ' ' 

. _ work is all over 

Europe now. 
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lett er Ko tj 
M °" 

New York ‘ 

^ Madame »»«,* 

lcs ma <ilK avc!“| a d fcrm m "i S que i' me ttv, 
ct toujours retenue^n r& ° ,Ution de vo Us > 
dominant? que si i' at( j T ’ on P r °j'ct avec & 
™*>ns de jo q ur ^ ^ " >' au ™ pit 

flagnmtes ce que jiurais /vousdfr? ^ prew * 

sz. c stT- *•* «ScSsr% 

qua r<isay or L ,rouver »« P'-s difficile 3 le fai„ 

qUe * me lance to 

la situation^ i ,0nS n , <fcessaires ' aiin d'&Iaircir 

entre nous • RC a ^ 5ser aucune Equivoque 

depuis 4 Je ^?j n | nence P 31-y ous dire que je sais 

inscruLihJ^ V n mois *i Ue * P° ur des raisons 

motif alors ° SOrt ki-m&ne, sans plus de 

Corson ^ UC , ors< J uc j t'tais chez vous, Mr. 

moi a „ n rn a impostor " en parlant de 

Clark i " aMcur qui fait ou dtflivre des ballades— 
v ' j a*K, je crois. 

si dUe a X J»z C3 '° n 2 ^ pl ,ls douce je I'en remerde; 
fort encore “S*”"!*®"*® de quelque chose de plus 
lui ni Li ’ • m ° n °P m,on - n ' mon e.stime pour 
’ n ‘ la slDcbrc an»tid, estimc ct mime alfection 
i«4 
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lE TTER »5 ent arc ni 

„ VOU. ~ ‘flfcS'mc* 

n’avats pas 1“*“ 

m . y aaisattendue. ^ j- en parle at aU 

Mais passons 14-dess . . ; e i e sais. 

- Vi ™™£TJT« *»**■ 

et que si cela m a c ° a P • le savais d’avance. 
le coup dtait arnoind 1 devait etre amsi. 

je m’y attcndais. ct q dun a tome 

Quant a moi, ccla ne me cl g P m emes 

et mes sentiments pour vous sent ^tnes 

qu’ils 6taient au moment oi> nous nous - pa 

4 la station. „ ^_„ t - . on 

On publie des infamies sur mo " , ’ 

tache de me faire the confederate of the Ed - 
bien celle d’Olcott.— trouvant impossible de 
trouver une avcnturifcre qui sc donne lv> ' 
des titres. des parents, et un rang dans la Mxaet 
Russe qu’ellc n’a pas. on tourne volte-face. on 
attaque ma reputation, mon honneur, pu 
insinuations basses ct laches, car jc dene n nnivi e 
qui de publier autre chose que des insinuation ct 
uinr settle bonne preuve. 

Voici done le grand moment ’ Mine. Ula\at>k\ 
quoique la idle tic scs pfercs est une fenune immorale. 
une femme qui a cu des am.mts 4 la pele. 1 amh> 
que le Or. lilocdc raconte 4 Brooklyn »■* 
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££'? w ^ ,1 >>S 

exemple) do L • mme Er nma Him P^rtemT** 
On offrc A l£? ,Uentw d <* nS'T * 5 ,** 
endroit? ct ^ ». B. d^*^*£* 

<tais le mi de ,ui Conner d ^ C ° nd ^ dan ? 
, ,e meme j our „» », Qes Prcuves ' **» 

S Si'Ss 

tonnail qui m - a ,<. U ^'°'!' ' n ™* repSJ 
"-nt d’Orange deoTl?^‘ p, ?*“ "Wm'* 

Emma H. Britten, Mrs fudeeM »°' S **** s<muin< - 

qm sent toutes connuts d f e M, ? r -* W^brook. 
st antes et sent pretes A S ^ mcs amies «* 
devant Jes mapisuats ,1 •" JUrcr sur ,e st ™4 
demine dJils rair, . ’ J am **is iJ n’y a eu de 
que moi*! /I 115 Vehement, traduced 

tons les matins 1 '/ iuct dl ' s litres qui m’arrivent 

«j> -REt sympa,hi ' - 

ma cWre Ma.hmTr" 0 <lap P c ' doodJe spintualiste, 
Peine do Jn • ' ors °n. je ne prendrais pas la 

femmes I? ? trnrc ,out ce,a > mais dtant unc des 
conn^kJ P US ' rrtucu ** et estimable* que je 
con.stanmi a *£d c ommc vous appel/c Monachesi 
de j a ? ‘J c t,cns a ce qu’un jour, le jour 
vous av^ n C J Us * ,c e. vous puissiez vous dire que 
fom,»?' .?• m T r * que, q ue - *ndt» d’amitic A une 

ainitio " "i t Ut *** ,out d ^ n * t mdigne de votre 
’ non °bstant qu'clle fume et jure mime. 


letter - - ir _trfcs lente- 

«•? ^ “piri‘-U“ d - •f’tSwt de I’cepnt 

i** 0 * 1 ’ .'/.liables incames qui ne 
““ " 

STJ-J^SSSi l'arbrc. . Bi® 
Par les }twta ™ llant ma reputation je 
heurcuse suis-je. - » J r(lcnt ma j n tenant dans 

sauve dcs million q P^f • comm uniqucnt 

w* S to •£•*£««. to toMd 

SSTSStaJSf i rn'oSri. ® holocMrt* poor 
l'humaniti Jc suis unc ^ e jJJfJ^Vaintenant. 

tSJiSSffu^ * -* “ 

les yeux de mcs amis, de quoi ne m a-t-on jx* 
accasee lorsque j'etais jeunc ct seule au mondc 
alors comme maintenant. Et remarquex qu<. i ,u - 
plus ardents ennemis, ccux qui ne s anvtcront 
devant aucune lacheti. aucune infamu\ W* «* 
spiritualistcs et des mediums. Non ! Ni 1c C 
ni les Apfitres n’ont pas chassi tous les dimou". 
ct n’y parviendront jamais, car legion est eur 
nom! Les Christ ct les ApAtres dr no> jours sent 
les mediums et les lecturers, les spirituiBste* c» 
un mot, qui prechent rilonne et aunoiKcnt A 
coup de troinjieUcs 1c nouvcl Evangile. le rfcgne 
de l)icu inaintenaut que les molt els sc conlemdent 
tcllcmcnt avee les invisibles ct les lmmoiteU. im 
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_ tr fcs lente- 
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*uO 

Ces Christ et ^ Op j, 

°, Ux -^mcs f ,T iVou veau v A P& - 
tk ^former e ? ? pf d<5n W& res **** 

au Smentem , 4 9uoi ? i J. b, 1ues a . 

*» «*? et : ies ** 8 ® 
In ^ c hancett' i nf J*"‘ Plus de ^ 
cntre eu* o naJ C- JL^ „ . ^'ce if ** 

Un livie des * 

d’i m , da °s lequel ii f<?roc «.-P_ 

l>amr M qUC ; U est , eXposc tou s|t ? 0m '« ri , 

PaniphJets •• whicJ , ‘ ,a r Pchercl, e T "^a* 

Sj" Hard y dechirent ^unts^ >« 

Wives gS ' en graodC 0rphos3B ' 

go Ct T ? ndes Zaires el Sf** 8 '. 04 ^ 
Kooent tout ceia ! j )r 7?-? Jes spirituafcta 

entire son fivre s Ur a rcc ommentf i 

P"bliqu emen t ( et OJcou Il" 5" g Ct Katic King 
Par d cs ct a J fc “ P® 3 ?** J9 fcttrei <<3 
Gardner en l e menacim i 4 ,m * me me qu'i 
Gardner s'il ,,»?"* dc ,e ‘“cr Jui et Dr. 
centre Ies ® J«“» 1 B-m 

deux et vit encore f a deJivTde et mane 

assouviV^^ettc ,^**1 f ' ain<? que nen ne I* ut 

tSr6o6c qui a fii rS4 J Cuf,on c °nstante, mafigne, 
un vo£u? ct u ' SeU, *l 1 ‘"Wtomu-nut un criminel. 
martyred en un et une 

cormSL en 1 r ° Ut CeJa P arce que notre sodW 
insTSs ^ C ! ®° mcDt de 79 membres tous gens 
d&irent ard *' rts<Iue tous quoique sceptiques 
VW rf/^r 0111 50 conva 'ncrf de la Grande 
Iravaill™, a [ mmort “ UU - Spirits (intercourse) 
pour ,C ,Wn grdin du tas d ' ordur ® 

mondc^ Ks^, Pr a' Vtr aU,rcs *J U *' V » " n 
** Gsprits deoncarnds, compose d‘Arnes 
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SSfegSsi - 

rr*i|'t depuis 4CK 7 “rf-Uoi 1 'ks pierres du ctiemin 
Si on me tuatUrujourd huj. KSP.^ - crasent don c 

crieraient la vente > l - _ Dieu vous garde et 

TO i le fervent d&ir de celle qu. ee 

c.ignc pour la dernierc fois. 

Votre divouee, 

H. P. Blavatsky. 

Translation of French Letter dated March 12 . 
1876. 

The UiEosormcAL Society. 
Mott Memorial Hall. 

64 Madison Avf.sve. 
New York. 

My dear Mrs. Corson, 

For more than a month 1 rise in the morn¬ 
ing with a firm determination to write you 
always firm in my resolution- and with a domin¬ 
ant idea that if l should wait thcie would be * 
better opportunity from day to day to support by 
positive proofs what 1 wash to tell you. 
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* 9 ° 

War ic . , ETT ERS 0p 

r-VSr* *»*"**■ 

“ '»S^«« S'!, j» tijJS 

at,on s. (K,, . 1 start H 

"r Corson Si? tha " ^ its 5Si* 

of me tQ n ca,, «» inc an - f *a* wj.TN 
Jk,** 0 r a ^nt/oman w, ' m P°«or -• in llh to 

'*** »>r"ngL , ' s ‘a, d 

“ r '"“i'fe-d in .hfsr, w >-“»»id&^ 

the effeefc , ,ea * f degree f t. cn,ln &<if 
9»idd7£S .<*•««« o, 

s^lissli 

thT^ nHnt likc ^at of u r UC r g 0 " 3 n ™ 
\ fr aven ger. .Madam,.' o Corso J 1 s - luneu 
in | C n fecoeni/,. ,h„ # 4 ^ mc <*■* Perhaps. 
“, su, ‘ which I hatf n, , this was a gratuitous 

T 3 iS« 4 a . TOn,cd *-**■ - 

Uoun?i Ct yr ' u hnow- uJL! S lT k ° litilt a,J “ “ 

unded me to the onirL know - and if it har 
f he blow was toUtncd ! k made m * suffer, 
and was awaiting it an,! ', i knrw ,f ' n advance 
K ». and timt it had to |* as it 


„ , 19 * 

LETTER 1 mc by one 

vs for "><• d0 1orVu arc the »mc as 
«*s- . , n y feehngs station, 

iioro. ;in j^n sve part^ 1 inc . they try to 
tfvoy arc publishe Eddvs. and even of 

derate ^ the Ways^^ ^ 

Stress ggSJSSt, or a turncoat. 
«.ifltivcsi i nd rank . m y honour, by base 
attack my reputatmn* my i ^ „ 

2 »»»>-“ r- h ” E tat 

matter who they . d proo {. 

insinuations, o Madame Blavatskv. the 

The tunc has cal \ is an immoral woman 
daughter of her u> number5 . Whilst 

who has hat R kl te Us secretly that I 
f^hnlS UaS‘ Sth the Pope and 
Bismarck, Mr. Home, that imnuculate medium. 
Shis venom over me in Europe. More than 
that. 1 who worked since last summer cightot 
hours a day. am accused in anonymous letter? 
sent to my friends, who indignantly cam them 
to mc (like Emma Hardingc Britten, lor example . 
of frequenting houses oi assignation. Otn- to 
Emma H. B. offers to conduct her to these places, 
and to give her proofs that 1 was there the same 
day and hour that she passed with me Most Uv- 
tunatclv 1 have true friends and friends here 1 he 
sister of Olcott, a lady of years and mother of 
children, whom everybody respects and knows, 
has so taken mc into her friendship that she comes 
from Orange two and three times * week. Fionaf 

H. Britten, Mrs. Judge Millet. and Mt' \\r»thtwk. 

who are well known here, are my constant tnewts 
and aie ready to go on the stand below mat 
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192 


«"<• swear °* Hp. 

iw£?S« 58*4 

2 “ ' W. an ^ “ d «"Wfc> 
constantly , write you r } ,0 ? ac »*^ < 2 ^ 
d ^y of lustier \t»i| ’ l°°k for *l Jfci 

yourad/ tSt ’,Tt n y ? "*« be ablest 

a woman who was not en’S S ° n,e fri ««hWjt£ 

fnentfchip. notwithstanding rimT 0 ^’ 0, h* 

even swore. ° tflat s be smoked am) 

•>-< ■ «**•* 

Each shred of mv under a bushel 

v»o„, Kte *?! 

svnnm- j s n ’ . Ji,oede uses in lm 

over " the angel-worid^the ^ loWati 

whose inhabitants cont rol h *7 s P ,nt *M" 
inspiring tJiem with ,i the . mcd 'ums, supposedly 
of fa illi ■ « / • * lc spirit of charily , of lax, 

incarnate'tiovij Wh '/ e chan S in 8 ^cm into 

andcouardk ' , ^ ° n,y 

sias. } ny - and a,J (llc seven cardinal 

hnpov* am f °^ C know the tree. Indeed 
million., ui. ' ' ‘ V os,nR n, y reputation, I saw 
spirits ur)> " lrt f>St ,IOW ' n f be illusion that all 

pun y tr ?i r c witl1 «* »•«* 
:Z i ! u ,W| s,,,rits - * «» ready to crier 

old wo,,™ h, ; ,0ta,,st (or humanity. J am an 

old woman, and it u easy f or me to prove that if 
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LETTER 15 | a tn from 

Kcw York, w *«‘ (rk nds. of 
ac^ "iTundcr the ey« °^J yoU ng and 

M nl “ C ,0 nig''* un ^ when I t hat my 

vorf*; i not ^. cl And remember ^ 
vh»‘ £\he w«; dd ho dl> not stop at a ^ ^ 

thC Spint or the apostles 

^ any in J a 7 y ^thcr Christ nor ^/Tevcr 

"'^T sed away all the dc ^ on . The Christ 
have chasej ^ th eir name are the 

will s ^ ce V ‘ tics so-called o ^ ritualis t5. in a 

Z ~vcn Biblical demons Whom ^ ot 

53 and dbjg-^ 2h day one 

heJand feels more like wtld 

ness. The mediums tear ca 1 ^ (y . 

beasts. Home writes a book ^ seekine all 

all the mediums in America • Mr an d 

5?S «Shta SLw^. 

gobbk all .!».■ «-• CWd to 

sell publicly his book on J ohn Vj in 

King, and Olcott has nineteen 1 1 .j ^ lo 

the spirits and addressed to him . t ( 

Gardner threatening to kill hm» am '• 

he dares deliver his lecture m Boston ***» 
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'5 TEr s OF „ 


P.B. 


** He h * ^ 

.**■ consrS,* 0 ^ / ,atc 'vhich " 3nd ^ 'v 

,n ***** would SJ? /ro,lz '«"r!N <*i 
n ‘°ther Of h .rf, * forrT1 a cr ;„ .^ r ^uS,*% 

^ Socic t y if c f 0 S ’ nto a • £ $ 

ft"* all. althou^ l a " ^truct^ « 
convinced of' f h skcptics . ardcmkP? p ^Si 
of s Pirit intercou^ e ^ andt ruth 0 / yd ^C 
** from the hearf T^'"* to 
and to prove to o^h n,a r re - ^rXr ! * *** 
spirits discarnato th that ‘here j. , to *** 

visible. But there ^1^"* P ure andt 
surround us. fuU “"»>** worlds 

Progressed/ and maiig!!^?*™ SOuls ' -• 
Christendom, and cre .tn/ ^ . the demons of 
elemental- prinripfe of “ a "' ,fh ° Ut any «* 
science, without rin. „ C i tter wthou t con- 
i’ght. because stiU btZT^r '^ ^ WeU “ without 

when mountains of bc^lll t t my lnventKn ' 

the subject one f ,avc been written on 

If I am killed t J,° ,Lsaild y cars and longer, 
cry out the trutli ft' stones °I the road will 

Good'aud WLs^n y “ u and Wess you, may the All¬ 
desire of on.. X) i ,roect y°u. This is the fervent 
ho signs herself for the last time 
Your devoted 

H. P. Blavatskv. 



LETTER No. i 6 

New York, 

A«g- 28. 1878. 

e C. R- CorsoN- 

M Sb Maoamh Corso^ ^ wus 

Vous aVeZ J^iration qui vous a nus U 
iVoutd la b° nne ,nsp ” .x-rire Ayant toujours 
Same * * ™ in votre silence subit 

plus d’ennemis que , dtonnee 

■ys.-Vs.- 

Hons plus ; vous ay.cz vosla 
Ut. Au contrairc e sm s ra ™/V? nattcnd ue 

mS ° n mo! •IvauSKe t^ autre raison, 
a comme’le chat qui se sent toujours 
avoir void un morceau de vumde. JC 
vous avier. appris par quelqu un do Philad.-jh 
la vdritd sur la mystification dont nous nc - 
sommes amusds pendant trois m°is^ )' .. 

allusion A ce manage consoilld par les espn . 
entre moi et cet imbdeile qui dtait vingt ans p 
jcunc que moi. Pour me moquer des Spiritualist.■' 
des Esprits, ct surtout de mon ex-amic Mrs -1 '' u ** 
Andrews,—qui. dds que je hn 1 '- ***' m on 
alleged intention . sc mit A m'dcrine de* l.-ttnrs 
pleines de jalousie,—jc communiquais sens vov.-i 
cctte nouvellr A plusicurs de mrs amis, ktu 
faisunt accrolre quo tout dtait e*l ct 

1*5 
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196 . 

r*+ m.n-^r 0,, »** 

S'US rcpcntie bi L .„ „ C * tai * bet c * 

5^5rS?iSS« 

I intention do Vo ,.c , re,our i New Yu* .f"* 
plaisajitcrio dc ml re qur <* 

k *- ess - 1 ? mais usvs* 

Madame Corson n' ■ 1 '®us eri prj,, . *** 

W to ?“ 

Jionte de metre pretAe i ^ Positive®-,.' 

** da N Y. ft Z pLlZ 7 Z m ^ <* X 

das mauvMB con S ft, oc „^ , *' e r ! '„ UR, «P”»v* 

a n> f>eaucoup de rvtsonm^ ,"‘ 01, car U f 
sArieux 1 PerSOnnes iu> 1 ‘ont prise au 

poi' r vs'oV 3 '? rc ,|uo ■« *— 

pouvoir. mail «*■{ u. 4 1 cst rn n,0D 

finances T"‘ condi,ion *» 

« t I« nJ, P0Ur,en,0mcnt -aprAs cette (piem. 

moment^ ! CS V ° n ,‘ **.*?«*»«* vidfe, ] e 

f’eut "elrr , SUI ma c ^ ois '- Mais qui sait ? 
p—i , aurC /,: V r de ,a ch;u icc aprAs tout. 
a a - . " AkviJtof tout cc que vous m’avci 

on’il „T' ’ * conna it tout le inondc et it sc peut 
* , ° ,IS trouvc une ^onne place. Jc lui Acris 

rti- L cT P ; ‘r ),rr tMosophiquc car cominc niembre 
tinnr ‘ " ’ s * cro * ra oldigA de fairc tout ce qu'il 

V ra -J : ,%st un « dcs lois de not re SociAtA dc 
, r rteproqument ct de toujours tnivaiUcr lei 
.* IK ’" r , l,s au,rcs - Notre SociAtA a grandi, 
»rc Madame, ct d'enfant nmlformd ct liuA pt 



19 ? 


jar 


i.i-n EH l6 , . cn un g^ nt 

dAvelop^ ct s’cst 

| C n«o" dr ^ grande Fraternity 

' )|0l .,e ** J la plus.gran SoUS avoirs 
Int Samaj. * 


tout * ", c ses " ic ', a plus grange * aV ons 
SS^IndS^ cclui qui 

drs suprtjue .b'va SarasvaU. ^ 

rt n ° trC i,= ■•miracles ) l’oratcur le P 

prod ait dcs /(jr aU x Indes, . p en t c ndent 

S*S aux in^- *** 

*■ r'r" r£»“ 

«ute do «*“■ JJ“bUr "uV F rat emit* & 

I,, programme est d c r t-{ormatnce^ 

I’HumanitA. cst alL ^ 1 ( j latr y i n every shape and 

.. Wcg0 deadaga^tl^t hen of Chnstian 

c<J . lour ' voyons. chtre amic. vous avouervz 

religion . car vo> . ^gi^ grecque et 

que les saints e s* . idoles que cellc du 
Utte »»t tout ” , “ n ‘ f * A "‘Sanui «. ar,r 

M ‘, ta , m b juumaux «l»l«Ucnt 

sociAtA rAformatncc, tt 1 .. p t ; c r v \ne 

notre chef " I-e Luther des 

que " my wife’s sister s niece s chdd do 

quclquc chose pour etre tcmoin d« 

fait de phAnomAnes que nos f re res > _ ^ 

duisent i volontA sans les mettre n* • ^ 

dcs ” Esprits” ni sur cclui du boo Dwu. t 

philosophic rejette tout nnrmsle *■ lu v 

ricn dc samufarW. Aver vous u ou 

hvic ? le voulais vous cn envoyer un axewpUur 

lorsquc U premise Adition a paru au m-'i- 

d’oetobre dernier, niais j’ai cu ix-ut q»e 

me lc rcnvoyic*. La prcnuArc Adit*"* 
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co Pies) f " f ' TTl -Rs 0r 

«»ire« Jr* w<| w ,i, F » p>, 

low b,S,, r KIo1 ‘k , ,ro M"w>*ht«. 
« a „?'•'« ow„„ £* »«£„?' 

«££? 7 fc v:.’z 

notice.** l } e *ald „ a 1 4 «e de ^ 

,0 f* ct *• tlm " Jc nrcn fichc! ^' <j£ 

^■C^° r oot H ^a£5 

votn. •• :.,?•. «•>»• nc S.'!. ni “ «£> 


~J R ue je i ainicrai 

a£fjfe5jj?££*5a 

pn UX Co,Ls mes y ont dte ‘dr" 11 ' T ,doy * ct "» 
' [V s son * toutes aJidcs i c P rin, «nj*. 

Monsieur votrc fils ' ^ sbacJ "lainteium 
soadt^ agrcable Eli * * *, trouv6 en eJJes me 
tranpais. par/cnt routes J'anglais et 

4L" zizz d t™-, d r ^ 

VOUS voir heureusc C P “ S SUlc ^ e serait * 
bien nj<5rit«4. ‘ contenf e car vous lam 

A vous de cceur, 



302 W. 47 th St. 
N.Y. 


H. P. Blavatsky. 


letter 
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,6 (translation)- 

Letter i° 1 

se ' v Y r^ i8?8 - 

C. K Consol- 

M MRS Corson. inspired to 

sssi 1 

. i,.t us not speak „ the contrary, 

S£ s ”t“ < «to mpt«.«>»* 

! rejoice to learn the «S - wdl j ha d attnbuted 

^vas entirely unex^a d ^ ^ *, hich feels 

,o quite another causc ; , Diece of meat, I 

guilty after having * ^ {rom someone in 

thought you had about the mystification 

Philadelphia the truth about « months . l 
we amused ourselves over ,, ^ 

»* .0 that 

spirits ” between me and that poor 
was twenty years younger than myse . q{ 

some spiritualists, and especially >•' 
my former friend Mrs. Louise Andrew* .whok a> 
soon as I informed them of my alleged 1 
started to WTite me letters full of jea onsy. 
communicated the news in confidence to many c 
my friends, making them believe that all was con¬ 
summated, and that 1 was married. It was stupui 
of me, and I have repented indeed often over it. 
for it made many evil tongues wag. Further. the 
gentleman, hardly liad l left Ithaca, nvamec 
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>Vt 
to 
"VSht 


20 ° 

publicly a M TTERs of u b 
thatl Ld f^AHen. , h * P *. 
from you f l f to you too j.T° .- Vou do n 

'°“- v .»< tad all ' T, 

°ccasion. [ ^ 'j “■ yon did „“’»««£ 

£ 32 ?£}ej •» 

1 501,(1 you the letter to Mon “ wriousJ y 

[>ere. I would do everything ^ 

I ^ indeed afraid that the 5 „ a- my p0Wer - bat 
finances at this time after th " dl,,on of Rt «un 
pockets have been forrihii- ^ s War wl,cn 
is badly chosen TW K- ™ pt,ed ' tha ‘ 
tavo a y ch„«" aifr ^ 0 $£> : P «tal» >» 
«’hat you have written " nto to M Abaioj 
body and he will k. h mo > he knows evoy- 
write him n’ aWe to ,ook oul {or >™ « 

for as a lX /,° n Theosophic stationery, 
will feel him if T i°i * 1C ^heosophical Society he 

On' oi $2* !° d ° 'W** 1 » - 

cailv imi i ^ 0Ur Sodet y “ to aid reapro- 
Scietv h, ^ W ° rk ° nc ior tbe "‘her. Our 
halted Tf » . mcrea f e< i from an ill-formed infant, 
its mi n'iK*. y 5'’ cr yh° (1 y» into a giant which counts 

affiliated 30(1 *"* recentl >' ^ 

Indii greatest esoteric fraternity of 

now f»v it r y a bamaj. We have Indian members 
‘^usands. and our chief supreme 
L. n h* w ho produce* miracles. Dyanand 

t»«rasvati. the finest scholar in India, the most 
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LETTER i6 him those 

S & IS J*-**££5S <"&£• 

Th tre s n „ e w members cu itism our Soar .. 

l° dU \ I tUhol°g>’ and Sh a fraternity ”1 

AP«* ‘SSS“ C iS 7 ^torv society- We go 

w* 0 * Tv Ualso a reformat® and colour. 

Our Arya . {the " Luther of India, 

and I bet that my witness of the marvels 

would giw something to be. brothers 

produced phtmomen^y ald c f 

by their will-power '’ ,tho “ t J ,‘" S cood God. for 

t philosophy 'rejects all ‘^acks^ JS 

rrs^-jaSisat's 

edition (one thousand copies) wa. j dout 

days, and the two others have been hu R ‘ . 

My publisher. Bouton, has had printed a <ourt 
edition for October. The English jouma 
praised it even more than the American crttK 
and the Shu alone pulled it to pieces ; own 
reading it they condemned it. The R 

the most flattering notice. Well. 1 don I care 
pin about it I l start for India, and three 
for the heathen Hindoo* 1 
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other again, but you^ ° F H |> B 
ate friendship whichTh ^ t} ‘« th 
and ^ esteem for Mar?'* 

"ever diminish, if « v adan,e C. R *g 

c L hlId " is no longer nn^ "' ife ’ s sisw^.S 
that I embrace him fP mc (??) *. 

^11 him that I Jo not if he * 

alwa 5* love him nDt Cmbracc hint, ff fjj. 

and Fadeif. my sister Madame'’S** *2 
,Wo cousins have been th • 1 °y. and ^ 
I hey have all gone to Carlsbad now? *** Sprra? 

* our son would have found i n u. 
able s* i( . ly ; they spcat E „ g|ish 

And now adieu, dear Madame Corson BcW 
me my most sincere desire would s«Z 
happy and content, for you have well merited it 
Heartily yours, 

... . H. P. Blavatsky. 

302 West 47 th St., 

N.Y. 


! eT TER No. 17 

New York. 

002 W. 47 th STt 

Aout 28. 1878- 

^ksakof, 

monsieur M. AlEX ^ N ^ st Pctersbourg. 

6. Perspective de a - - • nter Madame 

PermeUer Corson. ^o- 

C. Corson—£p° us , r oim -U, & Ithaca, - • 

to** 4 rum^ HeideCg KM deux - '“f 

le moment, et. q • . .. vou dra. 

lettre— pour en faire cc q dire unc 

A P»" Vhonne^.»' <“ “ ono „_«lo„ 
de mes amics, Madame C. r ,. n naissent— 

I’avis unanime dc tous ccux qu Krill ante, 

cst une dame dont Pdducation ^'de et bnUan^ 

sa bonti de cceur et son caractferc 
la lont aimer et respecter de o ^ 

l'approchcnt. Vous vous souvtcndrcz pc • 

qu'il y a trois ans et plus, je vous iVnvis P «*'*■ - 

kttres datfes d'Ithaca ct. dc la maison mcme de 
Madame et Mr. Corson. Tous deux ct pendant 
plusicurs semaincs me ftrent \mc dc co* 
ceptions. tranche, cordiale. et pleinc dc IxuitC. 
que jc n'oublic pas facilcmcnt; d autant P*vt'. 
que ma cigarette Iwex/tngMihle, el mes manihvs 
J - grenadier prusaicn en cong£. me laissent 
»1 


dc 
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204 I . 

B^nfralcnow, , RS 0r H.P. B 

**<«' *. 

•Madame Corbin 11 r*.*. 

niieux que moi. c " q"*%** elj e ^ 

d „ 0,t *e bonier 4 q !L “•**“*• XtatSVa 
chaudement q Ue po*^ ^ tvCoa ^^^ 

J<- SU1S heureuse di> «' ■ *** 

™dro ,,,, pe U , «.« «»*, 

toute chrdtienne monies' i lv ?f t6 P^qo*« 
«nc gdndrositd dcs plus rares^ adeaaea ' * «* 

de votre correspondnnte, aff< ^ton»eestk» 

H. P. Blavatsky 

Letter 17 (translation). 

New York, 

302 West 47TH St., 

.. August 28, 1878. 

M. Alexander Aksakof, 

6 Perspective de Nevsky, 

St. Petersburg. 

Permit me to present to you Mine. C. 
Corson, wife of Mr. Hiram Corson, professor at 
Cornell University, Ithaca. N.Y., U.S.A.—both 
at Heidelberg for the time being, and to whom, 
according to her wish. I send this letter to use W 
she may desire. 
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2,* Sid aud b £^chabl« 

w - 

S^ d i r : "mie in touch ^ h ^' V ha ^ more t 


Cder. touch with her ^ tban 

jS wh ° n C< Sncmbe r , 1**“**^ letters dated 
You *•« [ L ™\ wrote you many * ^ Mn , 

three ) caIi ® d from the home reived me 

«**«wkUw> > 

Corson. They dialUy . an d Koodwu . 

-*fSKw«t.•» T£Tn£*% °< • 

tmguishablc ^^^Jough. leit me tittle hope 

limited to recommending 1 ^ opportunity 

as possible. 1 am glad to take" J-r ^ yc 
to render this slight service ’ ^. n among 

once more that ingratitude h . - ^ c hantv 
the vices with which P^-d^t-^tv 
have so abundantly and with the rare* g 

adorned me. • tw4ip\*e tn 

With this, dear M- Aksakol. P***- >ur 

the sincerest and most affectionate es 
conespondcnt, H. P. BLAVATSKY, 

who begs you to remember it will he M " n *'' ur 
months since she has received a wore 10 m 
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commentary on THe , 

r . nAVE arranged th , 

J"* ™"°Wd .H -"^**> 

migh. I, avc been wo,S ‘ C j te di 

d °Th *¥* had U scem «J to n,’ e a n d 1 Sh0tJd S 
The first letter un« ™ t neces *ary. 

18-6 h TK C h *” 1 number ed HpZ, 9 ]^ 5 '^ 

^ c vr y ^ 

1878. and the letter of Au *“‘ ** 

is on the sal d,t ° f T ^ troduction t0 AkaW 
than li ff u C ' Therc was therefore raorr 
durine .. - VCars ^tween these letters. Whctlw 

cannot 1 0* Th*”? there were an - v kt,cn 1 
CMmot tell The chances are that there were not. 

my father carefully kept all letters, and ht 

would have been especially careful with H.P.B.Y 

have a distinct recollection that he was 

approached by the Theosophica! Society as Icing 

for these letters, but he declined to give them up. 

If I mistake not. Mrs. Besant herself asked for 

them but he declined her request. 

He once asked me not to give them away when 

they should fall into my hands after his death. 

He never hinted to me that he wanted me to 

puhtish them. 

A former student of my father’s and one of h« 
greatest admirers, Mrs. William Vaughn Moody, 

lot 


tHF letters W 

^aev “If. <«« 2 

C° M wrote published. She ^ 

; 2jf£ ,0 ,Tvi‘« <° "ti “r '>«• shc 

during h' r * t a follower 

*Jl ^ “ SJT-i* "sTJZ*** sb A 

uid to me Thc 0 sophu-al lity , and 

ifpSSU « ft 

„<ogt"«d , should be P j think 

'^'nvHgh 1 at aU °" a^me^more than any 
JJVSU* * flue " C { f r the task, for my o*n 

j^cional lines- But 1 su interested in w 

SSS had 1 not been |J«W * ^ o( H .PJ/s 

si£ fc °uiT, r p«^-''“-c“ d 

bad the books m my own bbmy. Society’s 

As I have already stated the veoan ^ yiva . 
pubbeations, and especially much 

Luanda, interested me WUtJ**** ^ 
more influence in teaching me P _ , ^ ama . 

religions of the East. The disciples olKama 
krishna founded the Vedanta Soart *W 
accomplished a great work in the 1 - 

by their lectures and publications, lo - 

(ailed to get from the Church as cons uu 
organized the comfort and consolation sv u 1 
sought, the esoteric philosophy of the Ea>l came 
as a balm of Gilead, and much more than mat. 
for it helped to explain much In the teachings 01 
the Christian Churches which was otherwise 
obscure. The Hindoo helped to make a twttoi 
Christian, or. at least, a more consistent ami 
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20 8 

“■"1 %™ „„ c E1 I ERs of h 

^Sutss > * ^ 

'Movement. | ( j n 1 near w t 0 ,. V. and 

,f J[s 'Membership kno ' v «<* preset 

■*>, "* in/luo«e 'n."' 5 * «"S 

""kers h.w pr l°,' * lrs - 
. Madame BJavatskv° ei . ca,Cst '’ait*. ^ c °- 
ln a way pioneers j n ' a a "^ CoI °nel oi CO( , 

neglected teachings'° brin 8 

world. and thevS- * hc East «»o tL w®"* 
** l >ion eers often ^ ,)p ^ d and «’en sland^ 
cognition but they deS? not . <W, 
names will go dow > ^ 

%ures in the evolution M P^mnot 

spirit of the West I h f * h . reI, ^ 10Us thought and 
"ere those of SLJte mis ‘ ak « and 
viewed criticaJh ^ { , g ,hc,r wa >- “ d "f» 
the proS^i I" ° { but httlc inR »™ - 
suffered fof^f * movement itself. They 

benefited by them "' hiJe the itidi 

maVk'nni^r u " itE the from the pat- 
mark only, February i6th, 1875, is in a otv 

. C Xst etter an£ l the most impressive one which 
.. '*T° tc to , m y father; it clears up, to my mind. 

e 10 e slander directed against her in regard 
to Her deserting ** spiritualism,” so called, for the 
ine osophical Society. At the time this letter was 
written she was moving heaven and earth to find 
out t ie genuine in modem spiritualism, and to 
detect fraud among the mediums, and more 
nan all that, to try and improve the literature of 
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C 0 ^ E!i | r *, K tU 5 O «“”W- * STm^ri" 

stun which m a o.e Ki/.gio- 

“StSv .1 »»-■ B ‘ , r'" s ;{nihm « «“* “™ 

blockings, and fe d rc markable, tc ^ 0, , 

awakening stagejas a few selected 

were the manifestations uilu de, no middle 

odiums there was no enseal a ^ ^ 
ground for calm refl »«• or damnable, 

phenomena were ci j h P.B. were in no 

These determined “£ ^ef that the 

way antagonistic to her set most jy, a low 

manifestations were often, if no B V 

form of communion with the H ^ the 

her own experiences m occult. . - ^ 

teachings of the Eastern ascetics and‘ 
conviction had been burnt in o found a 

years. Spiritualism as a cult had not found, 
fertile soil in India. Hiere isnonc ofit m \ edana, 
and in India generally the phenomena were 
regarded as the result of evocations andI t ** 
magic, where the aid of lower spin u. v 

were invoked. The phenomena w 1 1 thtvufih 
duccd by trained adepts, who had P*- . 

a long and severe course of yoga. ‘ - * . 

the thoughts of others, and plotting the MtrwJ 
bodv, nnd certain other occult p u-uoiu. 11. 
considered tut independent manifestations, ami 
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LEtte *s of h 


not duo to a passive H p -f 

under trance and in > Incdiur nship a 
medium. nd ^ndent of £ ** ^ 

I am not prenar.-d ^ H, 

phase of the moveiE^^ 1 * 1 }°** a «*5t ,b ' 
,st ' c Practices L 
effects in innumerahlA ;r.^«»! n '• the 


ten thousand dev* are hdoW What il 
that you are something eLse^'anT "f** 
infinitely greater than your 
them; only don’t make intuSSi d& m£ 
intimate only with yourself. U> ° a ' ^ 

,. N ™' , the troubIe with H.P.B. was that shekt 
Cat out ol thc ba S too soon, or in a too 
spectacular way. It is hard to change a fixed 
idea Even my father, whom H.P.B. had taken 
into her confidence, and had written him exactly 
where she stood, was not prepared for thc sudden 
change of front with the founding of the Theo- 
sophical Society, and attacked it in public with 
very strong language. He had gotten certain 
manifestations which had been of the greatest 
comfort and benefit to him, and to be told sud- 
d'-'uly that he was dealing with undeveloped 
spirits of the lower sphere was carrying the idea 
too far. And so it was, and there was the mistake 
which was made. As a matter of fact, thc tran¬ 
sition was like passing from one hundred degrees 
in thc shade to sixty degrees below aero, and they 
did not have sufficient warm clothing for II* 1 ' 
change Even to-day in modern spiritualism the 


. ON THE t 

co> lMfJ, a e Wop^ > hro “ t ' < i 

tsS« 

” MW t"""'!' frtJr pre“ n “ K L mu n ' on! 

•jsi-atf iT 3&* *£ 

sit -as/ssi 

bad P»**”L no reUpoW. «»“ Thw . 

!S‘ «■* 

,hC A f l have before mtima ^tics a nd alchemists 

«hcr authorities certain i 1 ^ Ages . well 

“d Ulled World, and 

kn0 wn to the scholars oUh^ ^ Hcre ^ 

yet quite wholly rejec - ^ ^ below the 
there some that there was some 

scholarly surface, and - Browning must 

ES r^T'Jtavon-. much or any M 

in Paracelsus. subterfuge or 

I cannot sec Jishon^ty ^ ^ ^ ^ Oo ,he 
trickery in this phase ' :^irteflt free 

contrary. 1 think a co " * . , j^d emotional 

from religious bigotry mad P i l4 | cc> s ho made 

stress, must explain wli.it rN m her cause*. 

at that time ol her Wo “ a '*^ shr ..^*vW>l 

Had she confided in the p j vli( , xv „„ K h ol 
in my father in a private le ^ ^ ^ K ,„ tee¬ 
the suspicion east upon 1 . . 

vented But *he saw m my lath 
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2 '1 letters of 

4 h, «Wy spirituals F 'LP.B. 

•^traint. * *? u, ^ e d man 

a We unrduca"crf Ca,, a 8 wi,h a put^^ *U. 
she must have Hr ? nd Uns piritul| lc, We^ 
had in p and ^ *££ 

ass*.s 5 rst^*i 4 

m ¥' ”J£ysrr **» 

£'S expression in «*». 

would have been much better to »< 

than by a blast of trumpets » *£S 

intmw'dSre ~r, b ' e 'j * howin fHP.8'. 

willing to nav fnr ?? k l?" 6, and ,hat s *»e is 

toS^Sk mH w ”* 

/?,Zt ', my S , hc SU ^«‘«J the Spring 

that she hi t i Can ° n y cxpla in on the ground 
Snrinrft u M ° ng corres P°nded with a lady in 

fSSS' M fT h “ s " ,s - wh ° «■ - JL 5 

Thu I .. 1 nd , ^ [T,uch interested in H.P.B. 
tn. Ja r “ f 50 good e ' a dencc of her effort to 
^” d t 5 on, P cl thc s P ,r *tuali5tic journals to come 
tn t e open .and not prevaricate, or try and 
conceal thc fraudulent side of the movement. It 
is easy to understand their attitude in this matter; 

1 . !f. ras - v *° understand their self-deception in 
wishing to keep silent about the fraud and other 
° J Crf 'C na ^ C Matures in their cause at a time 
wnen the entire subject was under bitter denuncia- 
*■“* ridicule. For anyone to come out and 
publicly proclaim himself a spiritualist required 
great moral courage, and subjected thc person to 


. THE LETTERS 3X3 
c0 JlM EirrA *d even to r tt^n 

h» upholding the 

•SS tor "'\ C °h Jdo^ -he ^ 

Sbs^r^srsS 

Ssna-riiT--^ 

Ssi.SsSaA'SS 

at this public declara university was 

in no way impaired. H pirit ual side, fa* 
literature was always ° ^ course in 

scholar as he was, and ag - taken up with 

£ schools, svhctc much tunc ,„d 
mere outside circumstances genius 

the small details ol thc cmUW ^ jl.r^, 
He disliked the wotd cnvironnun . #bottl 

it rather lortunate that we kne 
the details of Shakespeare $ life. anxious 

We can understand, then, why he££ , 

to meet H.P.B. and to have her m hu 
guest. It is interesting to note » « M l h hct 

he hid hoped to have some sUtuigs 
as though she were an ordinary spinnu | l 
and his disappointment when she 
inclination lor any ” phenomena , 

upitated picture oi my sister was almoat ttw - 
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op u p 

her let» Pr , 1 h(, r own _ P B. 

2?arsr? 7 <?ii5S , ii 

sphere of th. ' , hoWt 'Vcr. CS 

S'sf&F;SJS 

v ' , riting > h'gnjdged the , in ^ y ) hin S b«. 

horn |* t 

Letter N 0 j ; c 

letters, Tdl i" k "'« W *, 
hcautifu] one. There ir W ' nioreov er, a w 
"h.ch I may comment on* * n “ mbcr ol P«nti 

"ith her face W big^pf,’ ° f , being 5Wo ”« up 
any rdatiox^S S P fhe ^ ^ 
nephritis which occurred L dr0psy lrom 
Olcott writes in OuZ r ™ 1 can ** ®F- 
illness she passed thrm 'Z o{ ,hc **» 

from an ,njS?7o ? ** *“* of that 
eminent s£ n h ,d ^ °f ,,er Icg - when M 
which OlrJf • h d advised amputation, but 
^cult 2v ■ "S**'-"* 8 rCC0ve « d horn in some 
del nl- k." U1 . , lc n, Sht. We haw no definite 
fort» thl f occurrc nce, so that it cannot be 

. . ! t r ( discussed. Several years later in India 
i an attack more aggravated still with 
central dropsical swellings, and she went to the 
i xrtan border and returned in three days 
apparently cured. She lived several years after¬ 
wards, and died in i 8 gi apparently from the 
same trouble. 7 

In this letter, as in all her letters which I have 
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' vand JTc had pass*^^ had 

» rJ \\ the »tocO“ - - ritua l stn3gg at forty. 

ri'»f »•»«“ ■"sr**»- 

but w*tb , ic j, defied e%»0 literature "h° 

f’ urp05C no pronnnent person * hcr analysis of 
' kn ^n SO candid and free « * which she 
h*s kf i' t is pathetic the «. d sWe aring ; 

herself- 1*1 Russ ian smokinganas ^ ^ 

X'S o find in my w 0t Swt punctilious " 
£*3 unknown to ^^ Jpcctable con* 
^.rd to all suaynng {romj^ JJS overlook 
ventions of the day alrca dy quoted bv me. 

these irregularities.- - in t hc graces and 

my father found her lacw g Russian bear, 
amenities of life and «dled1 her ** ^ hcr 

yet, after she left. ' vrot ®., sh( . W as too big a 
visit." Of course they did. bto « to be 

character, too exceptional aper^^ - intCT «t- 
intcresting. for the exceptions ll(f 

ing, and oltcn inspiring, while the . ' 

deadly dull, and often passes a 
And it was a great thing to have had■ 11 >u 

for a guest for nearly four weeks she ga 
something to think about; she> «"iWi hclj ^ 
to forget the dreary commonplace 
university town. 1 have met many U-an d l> 
and many more respectable bores 
nothing to rccommcml them, not c . 
ship. She may have been a Ku^ian N a, but b‘ 
was a very great one, and vastly greu ci 
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of her traW ETTERs OF u b 

* nd tractabfe^,.’ Jj° ?»y hay- JL 

1 arJiamcnt, or i n t,lr drawj n ' cf| **4*2! 
* m SJad that she 11X11 '"^rsitjT^ f>' roon >. <* * 

Russian like -> . sm ° kcd cigarette, P< ‘ r>0, uUv i 
instead oftfJ a " d Vre ^ b 

Pai*. Thei e^ ted «»" 5 £V**i 

->•- ^«SHS*£ 

fortable^n^heh** ' Va,f "^man was 

before he was willing to take ml /°°u* W *K 
full confidence. He loved th T * athcr mto h >> 
b»s intimates wen- mostly L P am , pW)pk '' 
People. The real scc^of it ! h ° Wf ' rki ^ 

srifmcn*er »- « wa * a ^ °* cosmic con- 

withers,' so,jght ° ut thc ,,un,an 

eax, b|-V trappings. Let me lie on the 
g und in my solitude and look at thc stars. 

I here was much of this in H.P.B., and it is a 
cy to unlock some of thc mysteries and irregular 
actions of her life. Such persons are bound to be 
misunderstood. Colonel OJcott. who knew her 
hest and was longest intimately associated with 
her, patiently stood all her fits of temper and 
vituperations on what she considered his stupidity 
at times, simply because he saw her greatness. 
The game was worth thc candle. 

What she writes in this letter on reincarnation 
as a belief among the French spiritists, requires 


217 


- t otters 

Y ON t1IE be explained; 
S>‘ ldhi Sicvcd. a" a at * by it tnay "j* 

While "* Ljty b 6 " 0 ^ ohilosopny- Q { the 

** 

(*’ nCI L e n so strC< f c r own striving 5 j do n0 t 

L .!•» hold. » *“ 1 ‘ „rt the kctitote 


Mddlc w seif"" 3 ,he doiw na “‘ 

PW»“ 5 “ o( the k>“ 1 y° u . d u that the 

#« “3?Xl!»‘'° n “ my „v «the“ things at 
The onl> ■ i , j n ^ many ° »bit it 

kfP t silent as she did aware that 

C , tune. She must have American 

' M have been repugnant to t lo -day 

would have aware that e\cn 

spiritualists, and I ami no dQ not thm k it is 

ifis acceptable to them.^^ The ma jontV of 

acceptable in Englan rallv inclined* and 

spiritualists are not ph.losog«^ inter- 

do not care to look beyond. the mere ^ of 

course between the two £ ^ ern religions it still 
as a basic principle of thc E ® e " 1 analysis 

demands a very subtle and \ er> ^ u 

to put the idea into any shape • Q rfrM^l 

a philosophical basis. In her a ' wt b 

writings H.P.B. docs go into thc suhyx 
great detail and great subtlety, and the rea 
must turn to her works for a comprehensive 
ol thc question. Certainly l cannot touch \ 
it here at all. My idea is that she was silent. \u-\ 
as she was silent on other matters which were 
extensively elaborated in her later Witlings 
a matter of fact, she had all that she could alien*, 
to, and more too. 
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2 j^ 

j* of h. P8 . 

•ndcpendcntlv of h,re of spSj**** ^ * 

5hc wanted \h e tt teachi "«s 3**? ' n KL* 

"MAsae" ^ -s t c?s^ 

In the letter an<1 *o». 

«£,t!on. th At C tS??;" * 

holding stances at a litto^i fWatio *. *£ 
° n Lake, where my fa 12 Ca ? ed Casc 5 

gone for some stances wh ch l.ad "' 0 '^ bd 
factory, and they had inviteS H P ^ 
them as their guest Fria .1 i *’ t0 a,,ai d 
work on hand and was not o<^L/u^ ,iad °*I , * r 
It Is interesting tTti T' 8 '^ 

>» «*>= w.^S a , k0 ” 

K" h Js 2 h ^ | «3SjL. ,n ^'i whJI 

a (on uJ fa j* shc Wntes marvellously well for 
the worL- tr ’ a"/- 3 nat,v * from might be proud of 
foreign 1 S ^° unt " ittc writes, her grasp of a 
to f. v i . ogt^gc u ‘ a 5 extraordinary’. She seemed 
forme j ' Lr * genius of the language in all its 

upon a‘slang n, c^« and occasiona,, . v con * 
and sitm fi prev>,on with its full force 

dauehier -!^ 1 ^’ j'V lcn . my fa,,| cr writes of liis 
cad and lost," she rebukes him 



„ tH E LETTERS «9 

,pSTA rY °* v as untrue to his 

m ^ ^ 

Vn , is Of interest on se ^ her 

Letter g* 5 . tr0U ble with h^ ^ under 

* <'w. °- di ”r 7 ”°tT«.« 
g£2*>» 

5U D .hp evidence of ner < rom its course. 

Shing could control °r it there was 

\nd tliroughout her he _ e an d endeavour. 

£n^*Z& *“ waS at hCT ^ Wn , UnS ’ 

“a? y 3u a ^ecd U Xwt£ 

dualism and of my^ cert ain “simple 
truths, and the neces .■ y. ques tions m 

teu” >» *“ “E "L °»^V fron^ome .bat 
his mind. 1 was so long - . Q f her talks 

I never learned from lum th (ar _ hc wcn t in 
with him on the subject , ' ^ on t he 

bringing out her own theories had 

subject; whether she claborated what ^ .. 

already written him about u r ■ 
and its differences from its modem 

Her description of her portrait *ndthc « 
is not only amusing, hut stoows _ 

it quite differently lrom the on» • . _ 

[ L 6 Utl that 1 tat' "I ZZZZJTJm *9 
photograph. I he other p °b ^ 0 | h<-« 

Bcardiky, of Ithaca. gi«M that 

gt-m-ntl •p'Mnm. -> L!” J * 
any one like it has been p 
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■ 


Wha# . I ' ETl 'ERs oe- 
significant ” "l‘ tes of i Vif ,f p 8. 
g H?no *nen«. a* w »Ph2^ W 

WrscI * ** the o2fo er Wr "in g3 ^ in S 
she ^‘ he "*** sh-nifi rgcl «h« 

, «3Si - fer- act,- ■ 

Charles l?L §ntT calls „„ y - *' 

nomena.” ^ ,fJ ‘he *• t P ® 8ain IW> 

PWchicai reseaa'h fl f UrC »° f ****»'stand^ ^ 

s* srj- ■^asv’a - *■ •*! 

dcpendently of all ,i„. d,sc °ver the tnitT? 
or otherwise. n q on nCS and e,no ‘ions reluriH! 
ran ^ compared ^khT" 8 the En 8««h wfe 
andmh 0thc ' P but Wfe^fa ?**? ."“Si 

nd 'a his immortality thoL > f‘ ntuaI *»« 
he had worked and i~£?. he f Jwa >' s averted 
came natural with l im ^ H, hard for his belid. 
** we usually use 11,-,* , c Was no * a scientist 

a fcvar of allTxnr t" 0 " 1 * Hc •« a pod and 
and he could not think'of °J human s P irit ’ 
expression ol immortXy * "* “ M 

he wor2d r, ^S h<it . W “ dif/ercnt - In a way 
Myen did, hut h. ° P SJC ^ 1C£d research than 
and as the cool a„!I^ Ect ! 113 l,,c physiologic 
alter the phv£~, dentist. He was 

be got it Ad ^ T ty> and n/, er thirty years 
class \ but . be could not 

'‘ptritirts* he could "< ^ rcl *ch spiritists or any 
' he could not feel sure of the spiritualists' 


. eT TERS ** 
ary otJ THF ' \n was only 
fOM»‘ ES n -t obstinate^ H . P; B. 

f he da** o f ^he zoologist- 


obstm^’ that 

f he class of man . he zoologist- 

,yod’ ■ it was 1 Wagner every* 

5fer. W those who d e^ d the 

** a ‘!d.c ‘ 0 Ug "i'tiRation- then she 

IS™, ^ li* 

-yno tncn . a( j with her occultism- . 

,hP J^tical physics it a spiritualized 

sr^ts? *ssssS-f 

the spiritual wor or pcrliaps of any _P 

nutical genius of tus i»g ■ ^ ' hls conception 

rr^rrs is*. ■«- 

consciousness. 


Letter No. 6 is an interesting 
some comment. She refers . William 

moser which my father had wa^ ^ ^ 
Howitt had translated the . arriWi-'™"**- 

moscr's Geschichto des 1 ,r . . \\ iUiam 

under the title of the History of * tho 

and Mary Howitt were prominent ^ 

early history of spintualinn. a 
arc all interesting and \-alual c. 
o/ ,hr Supnuoturol is the best work 

a very readable book- 1 '’Vtlwv lAAnc S r mtn*l 
but gave up that faith when tin husband 

ists Mrs. Howitt alter the death of Iwihu-lvand 

became a Catholic mul ‘bed at " , 

advanced wRe. Her autobiography m twv 
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edi *ed by her . f ' RS OF 

^ us a is a chll * 

W \vh first h ^oTtlT ° f E »s&!? 8 

! hou Sht him a 

h »m i ater . * inud. u ut u,d »npi y tha( 

Olcott rccorn C ^ a ®8®d her m tr * nv csii» 
A _ . rcc °mm e ndc,l hi-,! mind. f or ’’smia, 
American medium f,,? ° AfeaJcof? *■ 5 

mentation at St i* ex . amin ation **« 
scientists Cfod r * ctcrs hurg f n . .. antl «tpm 

»d my , a( £r£d T f Z *■£ 

ness- Lanicester's Lf? 0 ^ evidc nce of J*. f nui *- 

“"warned S ™, h ™•mSTt; 

ho had n« Lc 1 }' lr r bfc «S i£2 

b “> Imd ^JZJTy V- 

Germany by Z6II„„, u ., lich 'Pled » 

cation of T mumia J%g£ **£t publi- 
physicist and a m .> ,cs \ ZoU ner was a 
mind than Lank, st r t,c,a n with a much finer 
The latter saw r, ^k’ h ° Was on, >’ 3 biologist. 

revealed i° Uts,de what his ^pd 

is at 1 - th h, S , ier materialism; it 

cast an imaginative materialism. 

back ir'in^f 11 s ^ c WT * tcs • *’ Orestes fuming 
friend p n - V adcs ' Castor accusing his bosom 
. ° f l}inB information." There are 
knmvUdff ,n / ^. nCCS In * ,cr writings of an intimate 
of liorx^i? C ° ^, rcc ^ mythology. She may speak 
orr-»ci XS nnicncncd. and she does so on many 
<m f s ’ T ct we have the best evidence that her 
: ° information on many subjects was 

9 and that she had a marvoiJous memory 
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oM »E»tAB v ° otcc OTOlc „f «« 

V»0 ”'' 1 . e B Sd"'» ,bk “Sdon. and » 

" ‘ *? * H my WJ 


*" v to re« c ” "i a ‘“ if my lc & 

"f,,in * hc X to ^ P crha t pS uara l > -zed. that’s 

S 1 * '***** 6how 


w ,U-pow-; •- thoSC ■ who know 

PB often refers, and 

NviU-power H J U lativ e degree we 
T ° hfoossessed it m 3 SU P*‘ can write con- 

that sh Jr cV jdence. bo . • n o one 

^ XX 'fifteen hours a day wi ^ t hout it. 

such letters are a ware 

la her polemical wr^ ^ phenomcna s he 

nf this indomitable wm. will-power, ™e 

Scribes their production to ^ Juiced by 
simple raps she by one who 

her will-power; it was - rcscar ch along 

knows how and when. y .carried out. 
thus line has not been J[ d waiting for 

and there is a large E' 1 L-*ched H.P-B. at 
this work. Those who havc ‘ { h signs of 

the time of her phenomena speak ot 6 

the great effort of her wi . strong sense' 

The great Russian bear tad ^^hann. 
of humour ; it was a part i f or got it 

She enjoyed a good story, an • ^ Scin , ti >:. 

1 never saw a copy of the . p column 

but 1 can well imagine that the ogo ^ ^ ^ 
irritated her, and when she n * wasli-tub in 
as liaviug fished him out • u av wvll 

Boston, you leel she has a gnm hum®" 

as a command of the Eng " » ‘ U*Uei>. she 

In this letter, us well as in otlu. 
shows her kind heart and her *y«H*«lO 
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LETTERS op . 

as? ar«r **.£* 

*»y. MiipWno "''""Hi 

fqgrity was kccnlvTh hc,r ***£!*! »M 



,C LETTERS *’5 
OS TRE a n„ht as a 


•Killy Was keenly f t .|t 

must be noticed that HPn " * 


»»K fniud and trickery. This^« 88 «H*? 

■- a|M. been shown in 

!' atten, P»«l »t at times ^ Eusa Pu 
related to the deceptions and *• ^ '°h» 

““'“'""r ‘ mon * • 

ronton. 


auto 

1 lie entire letter is an interesting one • it t 
"s peculiar literary charm because it fa 
tancous, direct. Ixild, and withal genuine. ^ 

better No. 7 may be called the “ Labarum" 
letter. I here arc several |K>ints worthy of comment. 
Ihe only date is Tuesday night, with “night" 
underscored, and as a postscript she wishes my 
lather to put most faith in what she writes at 
night-time rather than in her scrihblings during 
the daylight. The advice is significant, and 
suggests that she herself is aware that her writing 
«»ay be partially at least a copying or a dictation 
She has never hesitated to admit that her writing 
was sU|>ernomial at times; no writer has to 
candidly admitted outside help, seen or unseen 
She shows again her interest in the SpintuM 
Scirntiit and contributes money even though the 
scrapings from the bottom of an empty purse. 

As she took occasion during her visit to Ithaca 
to call my father a schoolboy, her letters indicate 


.UVNT* 11 ' ' « ** 

.1* 25 . htf o' 


>•*”' S,"*" T,rown “ nsc Ol 

*£>$&»■ ,ti' s* * ,*sr£S- 

£»■£**»*■ h ‘jL death °‘ '\ lo believe 

odtV j sorted °” t the ^ ,11C ' $hc certainty 
L-nc* a0 ' rolessii’R at , ,. x \stencc- =* s pint* 

^Xifcal j**J£** There *A° inftUe r 

Mir I in ,,nn ' \,i C al researchers • . ^ that 

Sw Ktsss«- 

l*ts. andlt “ not hail and enc h Christian 

*y -Z iSSSAj* £ 

srrs# - s '" ri "“' 

absolutely necessary (Jooe 

dispensation. Catholic C****®,^ 

Certain it is tha .j nn»stic-il 1 

has kept the phononwn ^^ ^ its centra _ f 
ol Christianity acute a nd k' onl ' 

ol the Mass, by J* ‘ K "'V, 

sainthood. ^ «■*»'! 1 

holiness it»eh U ^ , 

cism which wiU exej ^ 0>e rrh. 

destruction. 
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letters ok h p b 

beauty and imagination, the i*.,,,, 

John Hyde I Vest on | UIS piU * !*** 

..HKiern writer who hies come to mi ” . lhan *<y 
writes: We tnnv nm w_ ^ notice 


may not be able to I™'"* H« 
premises o( the Roman Church. Wc ^ Pt * U ^ 

. —. n .« —- 

■ccer 

Ktsv. imiois 01 me into what Pa»», i ‘ 
caJI the beauty of holiness, ti - ■ Vr< * *° 


able to accept any of them ; but w-‘ 

■cpt its magnificent transformation T,? 
■vt metals of life into what Pater loved*** 

rhe appeal to 

M-ii.v-i and tin- emotions is stronger in most of £ 
tlmn the appeal to the intellect. To the w 
Catholicism directs its best energies: the fim 
Ls what American Protestantism comparatively 
denies, and instead attempts to make its addrey 
to logic and tlie moral idea.” (Tlic Kirnnw 
Quarterly Review.) 

Imagination is our fairy godmother which 
helps to bring to as this sense of beauty, as well 
as luitli and devotion, and, when carried to its 
limit, our faith in immortality. But even imagi¬ 
nation needs phenomena; it certainly needs a 
ritual, and the more beautiful the ritual the more 
it flourishes. I have not been able to reconcile 
11 P.B.’s attitude towards the Roman Church 
because there is so much in it that she professes, 
and with the Russian Church as a tradition if not 
a practice of her youth. 

Although she goes very minutely and deeply 
into the symbolism of occultism in her books, 
1 cannot find she has treated the " Labarum 
exactly as she had done in this letter. It is a 
subject of which I am ignorant, and I can but 
admire the earnestness and evident erudition with 
which she treats the subject, whatever may l* 
the source from which she has taken it. 


taK y <* 

',0 titlC nc°o ** tbcr a 

‘ saw con^ 

SSajggss**-— 

adverse P; . volume 

illius'’ 1 ^pond ctur ‘ ; n tcd in tbc „ As in t® 5 ® 
U ‘ pn "b\thed at Par 2 ae %lud- 
Tbtf P",.. yyorks. P ub pb\losopb' ae R 

, mssendi s , "Examei* j .1, that r»-» 

>'* ” unbelieva^W ^ 

bad the v-orks philadc i p hta- ^ veiy costly- 

in her r 00 " 1 e very rarc .. in her marvel* 

,hcse authors ar thcT to a sl'P m . almost 
The mistake ccu mulatcd V.W » saw 

tons memory andJactation oi ^ ^ant 
probably to a m istake « ' n a t night 

5«s?sJS«. ,h r h 

is*— ta 

. j$o. 8 antedates '^cussed ' n 

which the S P irtlua ‘J“ c 't' first nought £ my 
this letter this magaxmo ^ simp iy to show h 

lather’s notice. U* ‘ , sp iritu»l»>m 

interest in ^ 

kmdncs ol heart in ^ 

editor, who has b lar can*' " nA \ 

championing a wry »M c ol hm 

known to her intimates, u ^ ^ 

; w-*p 
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fits of temper and rage ha I B 
kindliness. OctaWa Hen.td 0,en « Aju 
r nt ‘« «PPrecbtion of ]>>« 
has been said of her fit* o f ill ^ 

"as an interesting study P £* Wn - 1>ut m ^ 
aroasc<i. reveal hidden depth^T ^ JS 

'he n ^ y ° U ^ >OU h ’'*• boLTfe! ty S 
them . her passion was like ,haTnf 

screams and kicks on the hearth- * *** 
it up and kiss it and all is over. ^ you pick 
of her strongest bursts of nassmn ^^ 
*** herself on the forehead 1 ^' A 
What an tdiot I am I You are right »** : 
"Tong; my dear friend, forgive 
hts from an excellent description of H PbT 
the Lotus' Honu journal. DtWber aSh L 
"htch my father had carefully ,>astcd in {he 
scrap-book with her letters. thc 

Wjat she writes in a postscript about the 
Laharum I must leave to those who know about 
te subject. My father’s seal was the traditional 
one found in the Churches, and generally regarded 
a'expressing the thought Christ the Beginning 

K| d i ° f COUrso HPB "'ished to trace the 
cm cm from its original source and show how 
it had changed in its significance. But in the 
course of tune many emblems have so changed, 
just as words have changed in their meaning and 
significance. Language and symbols grow like 
living things. How many words we use daily 
ave so outlived their first meaning that the 
philologist alone can trace them back to their 
source. 

All signs and symliuls seem to have interested 
■ The elaborate one on the ouvclojie which I 


^ „ the letters w 

MV ,jt two GtecL w thc Greek {orinc d 
'nclosedwithm a Uom 

H-ht and " C 'iin\ving his tad- - p ro {essor 

b > , r distant P 351 . p n e time 1 t° il (ather 

« S °»rr 



Which goes to sh ^ and 

under the sun. tl \j living. ‘ an d in- 

Prolcssor a „ arch**** an 

has become a ^ leX ts. intimate re- 

terpreter oi old realised l "’ xti uxKfk* 

That the anc ‘^(c «nd lig'“ 'Tindh 
lationsliip betvre«n loWa rd» th< mt» 

tln.aleapinihi^^hi 
same u '"" "to irih^^.^de.n labocwtorv 
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le tters of u n 
It Is easy to see that H p B - 
stood, and being mil, h , C Worna " Wa. 

? nd vilified. »as 7'^- 

lather so emphatiraUv j hc ,,a <l wrJS 
spintuaJism was not thc sn d,f,nit ' I V t£ 
Rochester knocking J , s P ,n ‘«alisn, J 
st.ll could not look uin hl° ng . an,cda,c<1 « t 
niedinmistic and wX me 
appointed that she had not «Ki- 

' Even when she inf £ fc* *«* 
f;niph, taken by a " snirif ». ^ ,rr Photo- 

makes fun of the " extra ” anrl' l oto 8 Ta P**r." she 

word, ln j Myiop „. cro P , p “« »»* B„ 
conceivable shape to malign her. Wer > 

- he sees the troubles ahead of her. " I see th# 
arduousness and barrenness of the journey^ 
before me the impassable forms my path i 
i? 1 *> no. fear or feel diLS^ 
ha\e received anonymous letters, threatening 
lit S ? geS *. - and msulting warnings, but onlv feel 
like laughing at them. . . . Were I to fail or 
succeed in either case I shall be laughed at. 
defamed, slandered, and blackmailed." 

And all this came to pass, but she worked on 
to the last day. 

1 he Letter No. io is a short one, but it is one 
of the finest. It was written after she had passed 
the crisis with her inflamed leg, and when any 
idea of amputation had been discarded. No one 
can read this Jotter without seeing the beautiful 
side of this remarkable woman. There is no 
hypocrisy here, and if you suspect it, you had 
better give up all faith in your f cl Jo w-man. 



Jf „ 

7 j 4 ^-/ ' 

Ut /<* 




»• r 


m '' T 

t' ^ 
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t/A- ^. Vv. 

--j 

is*? m^ -- 

A 


y / Ji 

• y ' • 
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/S r- 


/ r A jy~ 
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rs •••* 


(% v ra.it* 

a ft* 


win" • " ... . | 11 m •* 

Hi.*4 *»»'* * f 


(C) Jeff Behary 2019 









(C) Jeff Behary 2019 


122 















• ''w,- ^ 

0 — 

*7 


x' 


>—2.. 


7 


— ^ 


X-x' 


sf-.ro . •* 


/ / 




4 A- > XT «. 

«/- xSr<^ 9 ___ 

x '— ' ’—' *^- 

’♦ sis ' 

J~ « 


Jf 





A ~-'/ 

J 

ZT^. 

ft 




j ^ 




MTARV ON THE LETTERS .33 
C 0M> ,E * ; . .. you know I am a mis- 

„ hc wrote. . thc way. You 

' v1,c " a nd a f» nJtlc ' ■’ else beside your 
**?believe in ?.. Had this letter 

"1°;', nosers and Howttt timc s hc might have 
bS made pubhc at * nderers and ^ 

Sneed --J^y a tricky turn-coat who had 
who saw m he y thusias tic supporter of the 
passed from an phenomena to 

in v «U g at d ^yond them. 

theosophist wno thesc letters it must Be 

T ° 3ny ,° n t C this letter does not stand by itself- 
evident that this letter to ^ that 

Throughout the whoe - - h t ^, e from the 

in her endeavour to separate ^ were> 

false phenomena, medi ordinary spiritual- 

ste si looking ar beyond*. ^ 

“T a vmr different intcrpre.a.iom 

value even with a ve y supernormal 

What she saw was the ™" c ‘ 

faculties of the human o( th e 

thing more than th ®*'2 which the materialists 
physiological man, beyon important still, 

did not look, and „ ux ,„- 

did not care to look. v\htn dld not 

publicly stated that the P' ^ 1>U , ^waking 
interest him even if true. , nt - a nd of a vw\ 
for a very large body l>< " V uts jdc of -rn iKc 

large body of the mtclh^nWa^ ^ lipht and 
proper, who viewed tlu ” llfCtu *l pint.- 
in the same attitude <’ n .undent in the 

self-sufficiency. " h, ’ M 1 , uU ,!ntmv »g« ‘ ,urr 
university more than *^taught ,K kx “"'" 

waspmctuaUyno^ychoU K> %w ^ xwnt " 

on the subject «rj a which theft *»' 

concepts or abstractions at» 
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no concrete |fn,f T | 7ERS ° F H.P B 
logical 0 , 0 ^ Whats °cv* r P 
psycholog,, as 2 ?JJ f* 'I s '"'ancy N*. 

Consciousness S ' to * da >’• * ,hc a ‘*'Q 

" ot only static. the t 

°f intensity \v, ,ad n ° range an,i ,Crm w»» 

r* 55 - 5.5 

Uf ‘ were awak** ^ j w hen w e . n ** 

str~^;£rS 

sees 5 *-to rs 5 * 

it • k y - He never dcvdon*rf ;* , gUc and 
' . his essays were but su«es££ * 7 flabora( «l 
and Eastern thought did not Z* ° sta,en »cnts. 
>n any noticeable way ,- X con7 'i? to the Ucst 
channels and by other vvriten ™ ,8h oll “ 

orZ^rl 0 ', S ’**"<™***im did 

“"ain - * «cd « 

• “-7 ATKSl 5 

Popularize T? h psycholo K ls t. did attempt to 
EcHut the Seneral d ° Ctrine of New 
new lit; i“t !\ S ° , \ WaS aJmos ‘ ‘he first to put 
vestication f ti" s,, ^* ct ^d did favour an in- 
haorvnl 'i 1 iS 8 ** ^npernonnai powers. As has 
endeavour oi hnnian thought and 

tributors ' I?'- M< ? CrS *‘ avc heen the main con- 
haw n,7t‘ 1 LS l / hosc outside thc laboratory who 
choloev r n '| U ' C m ‘° psychology, and by psy- 
nervt n °‘ mcan the physiology ot the 

ij_i 0 system; this department of science 

troltef by a " d U Pr ° PCr,y C0n ' 

Modern spiritualism was but a revival of 



iflic 
to 
cm 1 

tlic 
for it 


v oN THE LETTERS *35 
vi\IF-N rA,<V nowers long known 

C ° M ,nin supernormal B ^ its 

c^ tb ' CCr 6 acred and P*?*“ a point that 


* ta “~ 
1 & XSL ~ "" 

guperna , cniritual- 


- C tr ' ’ t rialLsm and spiritual- 

*Vp.B. was M^SSk with- When UW 
Jf was a ^apon ^ she grasped 

Ssaw in theosophy a be ^ ^ influenced 

ffljtb a firmer hand. Ho determine. 

;;Sn or unseen ^ but the 

As she has repeatedly serious mistake m 

££. She may 1 to S£tlSr tod helped her 
burning down the 8 ^ sure it was 

on her way. and 1 a labo urs and 

her greatest mistake . n Tbeosophical 

writings after the founding of th^ 

Society explain it. A sho uld haw fried 

had other fish to fry. J* ^ and «n- 

the entire catch, big and * ^ >hc 

edible. She had a big job on h, rW> 
realized it. She was.a n ^ Q^an with her 
trying to keep back thc * 

As prophesied by ^hty bos* l ' 

phenomena has impro'e* ' j ica i Society » 
in the open road. V *<^35*4 
still active ^e Ved^^ y - just « tnj 
Indian scholars outside and ‘T, 

representatives of the 1'^ ;?,,, and the 

JSSv. arc taking « ^ ( 

r 

U. but there is an 
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Hpb - 


bc,ter to prav t0 be,ieve tha 

from a hazy n * han to undent ” i° kn '>* «. 

f* th * C.T ' & 

too fanatical, f or ?i SoektT » and the'' 

"»‘ely knen or t) s P ,rit of Cx P*W 

500,1 b y the grace oYr^,"° P«cr s^ UM S 
a Weary journey C £ d * * nd ma ny *** 
they must have the i C lri,b ahead of »h ** ^ 

J>»« n ,'ZZ *J-«I .0 h«^*M 

Penned these words - •• p ‘ w ’ lsdoni *!«.„ . 
ntttdi your intuition ^H r f° r no,hi *g blS* 

•^ U t( / n ' m *J*ring the whisS‘° 9 nS f and P r «venh 
a- too much study md , ‘ x f la S s of your 

the dead letter that' V** b °^ s " 

pages of your soul if Kead more on the 

spmdatio^ oTSfcJ™ f?” «d leave the '£ 
they may appear—to . f T^ t " ardI - v scientific as 
skeptical bcSkwornis who*i“ y r> j ndalJs and the 
People’s authorities l"? 3nd die in othCT 
tnay fancy them their oum/’ “ ^ pride tbey 

us 1 am no J ’ ud ^ c - >* 

and how garbed ”° mattcr how visaged 

because it Com « / ^ en,us u P ower » and powerful 
spirit of man * r ° m ,be de Pths of the immortal 

because it 0r ' “ R W - «- Myers puts it, 

1 an uprush from a diviner self. 

rn W t )I la rvZ!n« (?£?!*?. sfnu ^ ° k T 

>11 in In no 4 * 57) • She fell dangerously 

a fall the rorn a bruise on one knee caused by 
stone fhvIIT 01 ? Wnter in New York upon the 
violent 3 , Mdcwalk w hich ended in 

mort,ficatio n oA'hTw ‘ ,,C J^ riostcurn “ d P^ial 
l,,c U K • and as soon as she got 



the LETTERS «7 
.trSTA^ ^ :-ht by one ol her 

**£* *• •i.'ys - •££’555 

js^SdSi ^ ssa. o «• “ c °" d 

‘ flS V‘!eui * here she C0, " P ' ainS 

sever* 1 of f r^ n c with her lc g- before the 

-%-SS calling for 

Th , , imputation, bne t drca d and 

Unfrom the unseen " an^ as. t {rom amputation, 
ft but who alone can ^ ^ those she dreads 
t0 come and help ™ e J ta i s -• which she alludes 
and fears are the ek mena> « a question. 

t0 as helping her in her l, t the letter. 

lt is the only waschange as quasi- 
Olcott speaks of the vague, and we 

miraculous. This is of coumc ^ ^ ^ 

must let the > nc ' dcnt Pf^ch can never be 
mysteries attending her wlucti 

explained. _- n „ from under the 

When she speaks of pet-P ng ^ chat with 
veil of Isis and coming dovrntoha^ ^ to 

him, and that he must n letter impresses 

me that she is joking only- ^ io In., 

me as one of confidence and that >fie fia 
ol her dying, in spite of to 
come, yours truly here and there. 

Letter No. .1 is very difietvnt (r» 
letters and brings out crl ' . ^ei'y 
When She Writes. " I. . tale Of 

rhthl dead or wtal ! ' It 

story goes hock t* > told by my 

Msiwe of humour, llw *un> 
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J letters OF „ p „ 

,™ ““■•hins like this. , 

“ a ,ar * c 0s *ablishniciit in oc C(lr> 

Place was about to be closdd ..^^Phi* ^ 
my father with wventfShaS ' ,hc *y 
omens and ,Hrhnps other **^2 

The Irish janitor was standing hv V s ^bjwn 
interested. Suddenly he made «"Sl 

the talk, and this is what he sailT-p fa * n *|i 
iwdon me for interrupting you but I < S enUcm «'. 
about a wonderful omen that lm a " you 
1 was living in the dtv of t r Pf *T cd ,0 «e. 
wife's sisters niece, when my wif^Ster^S ^ 
child was taken very ill j n the night md l ** 
«:nt out to get a doctor, and whiles Z J'? 
he doctor’s. I saw a man on the oppose 7l 1, 
the street enter a chemist’s shop ; \Li 
«.v wife J xixUr s niece's child died ! " g 

, J! !' B t cn >°y cd this story and she alludes to it 
she ‘ n v, ICr Icfters - In a letter to my mother 
she spcaJcs of my father as " mv wife’s sister’s 
niece s child." She had a sense of humour, and 
you come across examples of it even in her serious 
''Titmgs, though usually in the form of a grim 
humour. 

She suspects displeasure from my parents for 
*ome unknown cause. She writes: " Are you 
mad with me for anything ? Think not. for I feel 
as innocent of any wrong done to you as an un¬ 
born kitten. There Is a childlike simplicity 
about the letter. She would know what they 
were doing, whether my mother was busy with 
her translations, and how pussy was getting 
along and how the apple trees were flourishing. 
She did not suspect that they may have felt hurt 
over her disregard of the social amenities, and 


• THE LETTERS 239 

mm 0 i 

h c * ne' xT oven my * al ' nn vcntionabties of 

gjj “Sard the ° rdi ( fS y later realized that 

perSO mS*derstanding 

^tiU reading the Banner. teUs 

*-iU-s-5£ JSZr - *•*. 

feu —» 

nn d real affectionatcness. ^ not for- 

d the hospitality shown 1^ * xvash erwoman. 
gotten the fifty ^ hi Beardsley s 

and she had evidently taken l 
photographs of her. 

Letter No. 13 * "tore^^ 
than any of the lc “ erS ,^ d What she 
why it should not ‘confidence, and she 

of Olcott is written in ^ eentlema n. «( ** * 

appeals to my ^ wucr us strictly 

friend, to consider mr t 

dential. ^.iw* known that ' 

oi coubc u t 

was the ordinary ' , n!S ,hiUt»e*. ««» ^ 

tal *'«” “1’. 51S k....» '* 

undertaken* 
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2° a , LETTERS OF H PJJ 

under the impression that he hid ' 
affairs in a satisfactory way . 

for India, Hint his sister wn« ,^ K dep^M^ 

25 H p b ■— <<. *5 

settlement. Ihe life in India was 
combined with great intellectual ** 

with hLs whole heart in the work Ulllw and 
She still calls herself a spiritualist as , 
done throughout all her letters, but she ( £L h * 
sharp line between the common pha* a 
»s higher practices. She brings out dearth!? 
conception of " John King - as an undevdoj^ 
spirit, an cx-pirate who Is stiU but a pirate 2 
she seems quite willing to depreciate hersdf to 
the extent of admitting her inability entirely to 
control him. and that she had therefore given'him 
up. She has been criticized for holding him up as 
an exalted spirit, and then after the founding of 
the 1 heosophical Society calling him an evil or 
undeveloped one. I think this letter disproves 
this. What she writes of Sir William Crookes 
from the testimony of Massey I believe is entirely 
false. Sir William Crookes was always out¬ 
spoken. He was fearless in making public his 
exjierimcnts in psychical research, as well as his 
remarkable experiences with “ Katy King.” and 
if he had thought her an elementary or evil spirit 
he would have publicly so stated. That he so 
believed and admitted in a private conversation 
with Massey I am sure is false, or that he was a 
follower of Eliphas Levi. " Katy King " in her 
reported talks stated that she was doing penance 
for past sins by materializing, a painful effort on 
lier part and giving the world evidence of her 
continued existence as a sort of missionary work. 


LETTERS Ml 

r- '%%£*** ss. t* i» 

PTdatWS *cre * 

*■* range ol [ t ivating as * um Crookes 

ss. * 

e»P <rienCC ded 1 kncW a his very &ne character 

i 5 of an ? ^\, testimony * P 5 }* 

^’ h ‘ ehq and l accepted his te^ labour s m 

„ a man. ana ^ p accepted n ^ a 

dial .. ra diant ”, m „d«u 

(b ,mBty mos t glonom phase ^ 

Rontgen’s discovery o ' ^ accident p 

though his mental ^ in science, 

him among the great th ( King •* * 

William topidtd R“'^ 1UI „. and tk* 

distinct individual from heard ceita* 

coadestai of W. 1 id surer at b» 

men ol science tough at h^ ^ faim in an> 
who were not to be ‘ 1* - n facts which ha 

particular. He gave us t j ic contrary, ha 

never been disproved “ * , whatever the » 

been repeatedly corroborat^- 
lerpretation of those l u , u . sadly a^tr 

I believe aha rbat «£* J 2 ,f,un ol 

in her depreciation ' .. p lo , emphas** "< 

ists, and her very ‘ , H 'imply u " n " Wy , 
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** metiers op 

to explain, and I „ ■ , 11 P B. 

not to say Sizing u, 

‘he movement, a „hZ ^ n the wuR*?*** 
*'" a modifS 1 "'"? ,ch 

/Vs * have already exnr^J he prov «l fa^, 
w « chapter, both H pf??" ed *n a pr^A 1 
grievously in theireariy effort* 01 , COtt bl “V*3i 
you consider .heir ^omiu 
"’hat I shall always believe £ , e, “ prB W». and 
‘hey should have so blundera^J, 0 "^' thal 
blunders was so unnecessary ia"u lkc 4,1 
?? «»sily avoided. H P B^^S‘, d . have b <*n 
D - D. Horne has never been t0Wards 

l trsrt f p‘^ 

nev..r r i i " c a “acks on his character I 

un!omm ,i lJrt ’A dy a, l Udcd t0 hcr distress over ‘h« 
mv sis. tC ef <?Ct of thc Precipitated portrait of 
her 1. 1 * r TV? niotber ' The admission in 
uelv f m, ' a r . John " was responsible for the 
riSuf » 7* ° f * hr por,rait - and that she would 
^'■ fUt, ! r ;' caJ,l ''8 on his aid, is at least 
till- ,ad sl,c herself drawn or painted 

dureH n ^ ccr,ain, y WolJ hl not have intro- 
,CH Kruuiing gnomes or monkey faces as 


. the LETTERS M3 
~v ON T1U ,' Chevalier 

CON ,,F!i Litalrf P ort Sl^i phoK««P h ' <1 

„ » H» 'Ttn OlJ Jhich do no. 

C. 1 V 'SilSifn drtail by 

inf nt>° n .°. hc elemental 15 cn tire incident 

a^ Story ol .he 

55S A* *“■ “ d 

feoped on. of .L 

iSisr.'^rr^fn-oa 

DW Uavc l- ,_ in2 feature of the letter * 
The most ple^S (riends hip and good will. 
H.P.B.’s expre^wj* sli l lC st resentment agamst 
she showed not the & . published in the 

my father 5 swe the Society got well 

Banner of figW. ftt M( j persevere 

under way m India, and)hej£ ^ lathcr 
mg labours of thc founders . h he never 

became a sympathetic onlooker, thougn 

joined the Society. 

Letter No. 14 . This is the W W» 
father. Though tlicir differences had lv. ty 
up in a way. and though she 
slightest rancour over the ‘ ncw 

published in thc BaHMfr. she h.u ‘ _ t j JC 

directions given to her cnetvrs • ‘ 
correspondence, quite aside from t « ' • • 

that he was interested in f 

in the Thcowphical Society 1 ' , m i* 

stand the woman at the tune, am 
judged her alter the founding of the 
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'2" Wd >“ and viol„, ;, u *7; »> tin,, 
genius and great powers coni i P«ssion, i, 
emotiona] calm and serond ? functi °n un£ 
?* hcr . w * ■ calm and sc rcn ^ 1°"** the ^ 

l«er mind became clearer and t T* to C- 
" S K r, ’ ; “ CT Penetration, and ^ 

inspired teacher fell upon her. ^ y of “>e 
I doubt if the casual reader of this lo»*« 
appreemte the grim humour of hi 
herself as a reincarnation of Pope Toan ™ g, . nm S 
many examples of her readv wit "'° ncof the 
knowledge. 5 Wlt and general 

She writes : "Olcott blew a loud blast on the 
trumpet because he knew that Phelps’ exrvrim« 
wmdd come right upon his heck, and so They did" 
I puzzled some time over this allusion and only 
found out its meaning when she mistook the 
name Phelps for Wendell Phillips. In Old Diary 
Leaves (Vol. I. p. i 55 ) oi cott WTOtc . •• | t was 

one of those moments when the tum of events 
depends upon the speaker. As it happened. I had 
“^c secn great Abolitionist orator. Wendell 
hilhps. by imperturbable coolness quell a mob 
who were whooping and cat-calling him, and as 
th< memory flashed within me I adopted his 
tactics." 

Though Olcott did for the moment quell the 
hooting, the hooting later became louder and 
more insistent. 

ii d k ' r con, parison of spiritualism with occultism 
H.P.B. would distinguish between them and 
separate them by the most cardinal differences, 
differences which the thinking world would not 


„ os THF- FETTERS *45 
v.mENTA R% (1c literature of oc- 

S " arable with V* occultism and the 
(olt* 1 * 0 f Spit* 0 *®' - mathematical demon- 

based «P°n* g cne rally accepted 

5 would h ; ?, nhilo^phy of occultism 
Hut the whole P onst ratcd mtel- 

cabbala cannot «*■ nd thc rocrc 

& d ‘n.. You will have tog intuitions 

and trust to *** »% that modern 
'"*■ he verbum ctiernum. 1 . J hesis and the 

and 11 . : s based upon . 1 geometrical 

S in her dortim^ c Arist otle and the 

While P lac, n? ^“Lsons from universal* to 
philosophy which cannQt given up. Th 
particulars, Arist s tiQ work from par- 

laboratory of scien Whilc ^ring in opposite 
ticulars to universals. ...-tain of doubt and 
directions through t c ™ ^ s till meet and 

the unknown, the WOTk f^. ideS And to-day 
open up the light from|both^des^ 

we cannot be too sur ^ l0 hypo- 

geometry, if Einatdn '^ lations . they am all 
theses, theories, and - 1 wo ,king-hyi^h^ 

useful in a way. for often to truth, 

carries us over a royal road ™d * for our 

at least offers us an exhilarating 

“SSi-— “sszzx&z 

sidm i “okSt^a- 

towards Olcott. 
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nTrs a, i' *" »« - Z\ , 

** nun o,r:S.^ °fco«'|** 

honest fanatic win, accoin. i ?'° “ hard.*S" 

“ d Inne be „n,™K f * e '«“ it' 

tTii: u ..5 ls« i-t « k 

h • bcnmning and may whnli, ' 

hgln of hi* later heroic 1 efforts ^ to ,£ 

i may mention lure hi* 

s ,ar L u, 7 s; tkeTruenis ^/Z ] rkl of ° U 

f*?*’ . Jt « not only a tHit hi, ******** 

hm' iTd 6 -' “ s 

«* a ionr t Ch l £ r Trt“ d e ££* “ J** 

greatest champion and he wac ! rucst and 

h^pSc^Hcii wai * s? srs 
StThd V"“ 

anti he could teach the S P P . 

field of S 1 K a S 1 * 3 * dcal >n the 

him a duL ' V a r f* ard *. though they called 

find a tliu- } S . t0 . hlS honest y- l,le y nev er could 
u ’ l ®*ever anxious they might have 

*£"» f dishonest. .All that he l.c 

fioi^l "d i painstaking care, and conteicn- 

and in in.’ t WeU disr egard the sneers 

nuations of tliat unmitigated cad Solovyoff. 

£'2<ZS m ~rr** whcn lI *ey help to 
should „ qn^itics of their superiors We 

W XL iL ?, had H P B * “ confession ” 

provide. 11 .1^ ,ne,nber of society. It seems 
providential Unit we find him in ail walks of life; 
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Jrld simileundertake thC ^ 

uke^Th^keray's “^^ { ° 0 T ( one 
°° c , cenius »‘ Kt it gome time 

i - zss **■, r"' whM 

..*£?£V; itnf of thc hypercritical 
i nin quotation rc h which he sent her 

La u « of the Early Churcn adm i r cr of 

« letter. H«« »*£ or, and his 
S,.Ang»> i "' “ h “ t “ „Ukely he quoted horn 

S^agu^iuii^huteh. 

^^'^h^Sone^TtCre 

French may not t> P_ ^ tv an d while it 

vigour of her strong and persecu- 

shows her reaction . thc emotional storm 

tions heaped upon litr, u also shows that 

under which she was * and kindnos 

she had not forgotten the h \ - h though 

sho-en he, by my »R.?fha. he ealW he. 
word had been brought o 1 dl xK not 

an impostor. Whether he*d or*. ^ ^ 
much matter now , he p * . antagonizing 

how strong feelings were h ad transformed 

a large bcxly of spiritual*s into * 

the phenomena of the s^nce 

religion. and especially « 

Towitagonlwemotion*. » A \,. A ,i«.m ai 

emotions, must alw.t s ^ , , vAV ,m\ 

storm which may P«s* * U bottnd * 
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justice. Antagonism to doctrine 
hypotheses produces no reaction^ or 

emotions are involved. The ma»h Un ! es * the 
•he philosophers m ay differ 
content provided they leave out th!i * h * ar,v 
I he atmospheric pressure remains th f wnotio, ‘* 
the barometer does not chanc,- n,^ 
w « weak in licr strength • \,. r 1W w °ma« 
made her impulsive, violent and fanM min<1 
-iMng the wind she rea^’^SS “ d 

uas swept into the cyclone. And all natures 
hen suffer alike. natures like 

Or. Madden has shown i n his tables th at 
emmont mathematicians, dwelling on th“ S 
cokl heights of the intellect, hive an averaee 
duration of life of seventy-five years. while the 
poets down in the heated atmosphere of imagina¬ 
tion. have an average duration of sixty-five years 
only I he moral philosophers live till seventy. 
• fie dramatists only to sixty-two (quoted by Sir 
Cnchton-Brownc). It is a wonder that 
H P.B. lived fo be sixty. 

Letter No. 16 . There is the long interval in the 
correspondence between March 12 th. 1876 , and 
August 28 th. 1878 . 

J his letter is chiefly of interest on account of 
her allusion to her second marriage. Okott in 
OUi />iary l.eavfs has gone into this affair in 
detail, and the reader who may be interested can 
tum to hi. book. He writes in conclusion: 

That is the whole story, and it will be seen that 
it shows no criminality, nor illegality on her part, 
nor any evidence that she derived’ the slightest 
worldly advantage from the marriage beyond a 
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jjiihtf. ^ a j in the 

farewell My ^^turc. and thought a 
Russian language and t I{ my memory 

IriD to Russia would aid n dL ded her 

S* me. the Co^essjolstoi^ q{ 

from undertaking 1 possible difficulties, 

certain inconveniences and poss* with my 

1 was at the time in miwin g the 

medical studies, and repm* 

opportunity of meeting her n. Afcako i is a 

Her letter of introduction tc^ ^ 
graceful one. Aksakol. was . 8 bccaine convinced 
phenomena of spintua that G f the 

of their reality- . HlS as R*h* 

scientist, as cautious an an d was willing 

But he went further than thc spiritualistic 

to accept, provisionally, a ‘ ^ chief wvrk : 

hypothesis. I . •• ; Vn**t* 

Animismus uni Sphtfh , mis ^ s dim P***' 

krilischen PritfW ** 

menr: mil besonderer Be*™ £ Vmhl vn>**. 
thc.cn der HaUucin^on > J* ‘ HtHm4n ns »•>* 
Ah Entgef*"** JU / Rt' llcxandft N 1 *“ 

‘ Der Spirithmus. ona fr .Journ*l* 

Herattag*# de* 'ip 
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" in Leipzig : Leif,^ n ' 
ron Oswald Mutu 1898 . g ' Druck »nd V etla 

n.P.B.s attitude towards the ru 
'■'Pecially towards the Cathol.V ru Church . and 

** ***• to express ev cn Ch - Shc *2 

•'flers, and again when uncalled foT^- Which 
ts no exception. Though born a Ru™™ 15 Ic,tcr 
aristocrat, and in the body of and «« 

like an Asiatic or an Egyptian hv. an ’ s ^ e 
ago and suddenly awaked int^' C ° n,Uries 
world, with its industrial civilization 1 " m ? dcrn 
cast-iron conventions, and its ranges of J? 
confined within a Chinese Wall if “ , hought 
preached from the puJpTbuf not ^ 
‘ops; it was more'a ™£XZ 

or conviction. She was wholly Orient s* 

£32* <**} “ 'itedlSt Ss 

iib^f 5? S ^ UJ ’ comparable with many other 
cd souls. The machinery of the Church 

SSy^u' r - : V kc ° ?it “ "ctoS 

amt>. While mtcrested in the symbolism of 
\tecT' h hC SWn,td ‘° ignore the symbolism 

b.irk o< C ,t UrC A CWn th0U8h she could trace «* 

, .. lc Christian era; and in ignoring this 

whTrh T SCemed ‘° ignorc its mysticism, 
wh,ch should have been dear to her. She writes 

or rf” 8 3gainS 1 t Uolatr y whether in the heathen 
or Chnsuan religions, and regards the saints of 

Utin Churchcs 35 id ols. comparable 
with the Indian pantheon. 

nhn U G ? 0t / t!Uld on the Pinocle of the esoteric 
philosophy of the East. The masses must have 

and their so-called idols. If they 

rh?i i " S | , | lC ^ . afC *d°k m ‘be same sense as the 
emW idolizod " by the mother. Back of it all 
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COM mEN j love, combined in the 

is veneration ;cs thetic principle, and 

‘ h 'L r natures With ^ imag ination, which in 
*?th the magic p ay f orm ation of the mental 
S analy*^ Ut And lherc ^ be no religion 
and gives it life, it alone saves it 

without it. o{ meTe intellectual dogma. 

b° m f l r he th d polytheism of Greece and Rome to 

oras „ 

, u “^„al wS many Biblical scholar 
‘“Tdi^d He becomes liidess; tat treat.. 

s S,Xr-Sfu,f^ 

LtS" and everything « there aad hem. the 
past and the present and all time. 

^And this is the inconsistency of H.P • 
relflus teacher. She is the occultist. ttepW- 
osopher. and but indirectly therehgiousteacher 
This is seen when you compare her with a mode 
religious teacher like Vivakananda. for «amp£ 

who represented the highest philosophical uach 

ings of the Vedanta, a Hindoo of the Hindoo* 
who could see some good in all r ^ ,g,0 ^ u] , n 
were all expressions and efiorts of thesoul ojmj 
to reach its goal, infinite knowledge, mtimi 

existence, and infinite bliss. Christian 

Some may say .la. «* he, 

lione in her body, and v*. rancour ag*in<« 

enemies, could bear no 111a i>> < K ns tian virtue, 

her traduccrs, which is a gw“ ^ ttun lhi . 
and much more difficult o •^P teh - 

observance of the conv 1.1 k ^ vuUK - 1 v> a«k 

As slie advanced to yw” . w| , h hol gtrai 
more pronounced. This com 
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SiSSt," *S-Ttc; 

Un-se letters were written during a »„ . . 
period m her life. Her real inte WtL ^ S, “ on 
had just begun with the writing of /, 

But even in these letters, if thf reader vnU?*' 
look certain careless and grating phr ^ 
some inconsistencies, and certain cmotiSnll 
of expression, he may still see elc-imc t ! CS 

£Z °' mi " d “I«» play ofL, Z&& 
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totally the head, never use more cells than are 
for although a current from 10 or 20 cells may be 
.lie greatest comfort, and not a flash or shock he 
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\ The Wilks Interchangeable I 
Dr; Cell Battery. 

3 

Manufactured only by 

The Chloride of Silver 

4 Dry Cell 

I Battery Company, 

Of Baltimore, Md„ 
u. 8 . a. 


CilXJTIOIT. 


Patented in United 0Ui 


put this Battery to work through a short circuit. ^ u >* * *• No. +" MM S 
jffior? circuit will take placei i"™ f 1.1 s ? 1 . N<» i« . . 

If water or other fluid is spilled over the top plate. •* l, » I s 

If the electrodes are placed in the same vessel of water, £j ov * l^' 1 . Nv* 414,4WV 
when connected with the Battery. , *j ov N° U4.6U7 

If the electrodes are allowed to remain in contact with }** l^ 11 . No .• 

each other, when connected with the Battery. ^'P* 48»i4M* 

Never lay cords, handles, sponges or any other articleon J **^1, 
top plate of this Battery, for a short circuit will occur if the J^ n 4<>7,IUP' 

metal portious of the same come in contact with Batten May *24,1M»2, No. 47f».r»^j 
connections. To avoid any danger, always return all Bat- 24, J s -*'2 No. n.w.’ 

tcry accessories to electrode drawer after each operation, i J ul - V J 1 

In operating around sensitive portions of the human ~ cc * ls ‘r ] s 


I perceived, such au agreeable result cannot be obtained from t5CD * lw » l -'»• 
a greater number of cells ; besides which, it is much more i p . . t • fiv . n - t . , 

economical to use just the number of cells required, and no in urctti onuut 

more. - June 18, 1895* No. II . i 

A short circuit will always destroy the Battery in a fete hours . | Jan. 17, No 1 

r igr yj yn y r J IF i y 1 "9 r V V W V 
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PREFACE. 


Of all the eminent scientists who have painstakingly 
investigated the mysterious phenomena of Modem 
Spiritualism—and there are many—Sir William 
Crookes must be easily recognized as leader. 

His eminence as a discoverer and an inventor and his 
vast services to the world as a chemist have given to 
his “Researches into the Phenomena of Modern Spirit¬ 
ualism” a value and potency that could not attach to 
labours of men equally honest and painstaking, but de¬ 
void of his scientific attainments and great reputation. 

Beginning his investigations of Spiritual Phenomena 
over a third of a century ago, when the prejudice against 
psychic research was much stronger than to-day, and 
pursuing his researches with all the care, caution, and 
accuracy that marked his other scientific work, he ren¬ 
dered his studies in this new field doubly valuable to 
the world by his conscientious record of all the details 
and conditions and his noble boldness in publishing the 
same to the world. 

The record of his experiments with Daniel Douglas 
Home and Miss Florence Cook as psychics, all con¬ 
ducted under test conditions, must ever stand among 
the most marvelous of human experiences and an im¬ 
pregnable defence of the spirituality of man’s nature 
and of his ability to survive the shock of death. 

The articles, here quoted, first appeared in the Quar¬ 
terly Journal of Science, of which Sir William was the 
able editor; and they have been supplemented by ex- 








I 



tracts from the speech of the eminent s 
from the chair of the British Associati 


. . ’ ^ 111 mam, a 

repetition of the matter contained in the following 


pages. The first statements of the scientist were so full, 
so complete, that, with the diagrams given, they form 
the clearest and most conclusive answer to any criticism. 

For a long time students of psychic research in Amer¬ 
ica have found it difficult, and in some cases impossible, 
to procure copies of this celebrated work. We hope in 
bringing out this edition in popular form, at one-third 
of the price charged for the English edition, we shall 
render a service to the cause of 1 ruth by bringing this 
:n valuable work into the hands of tens of thousands 
o would otherwise miss its interesting and trans- 

cendingly important facts. 


B. F. AUSTIN. 


June, tf/M 
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Experimental Investigation of a 

New Force. 


Twelve months ago in this journal I wrote an article, 
in which, after expressing in the most emphatic manner 
my belief in the occurrence, under certain circumstances, 
of phenomena inexplicable by any known natural laws, 

I indicated several tests which men of science had a 
right to demand before giving credence to the genuine¬ 
ness of these phenomena. Among the tests pointed out 
were, that a “delicately poised balance should be moved 
under test conditions;” and that some exhibition of 
power equivalent to so many “foot-pounds” should be 
“manifested in his laboratory, where the experimental¬ 
ists could weigh, measure, and submit it to proper tests.” 
I said, too, that I could not promise to enter fully into 
this subject, owing to the difficulties of obtaining oppor¬ 
tunities, and the numerous failures attending the en¬ 
quiry; moreover, that “the persons in whose presence 
these phenomena take place are few in number, and 
opportunities for experimenting with previously ar¬ 
ranged apparatus arc rarer still.” 

Opportunities having since offered for pursuing the 
investigation, I have gladly availed myself of them for 
applying to these phenomena careful scientific testing 
experiments, and I have thus arrived at certain definite 
feMilts which I think it right should be published. 
Th'*%c experiments appear conclusively to establish the 
'•rutrnc? of a new force, in some unknown manner « "u 
nerted with the human organization, which for con¬ 
venience may he called the Psychic Force. 

( if all the persons endowed with a powerful develop 
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mcnt of this Psychic Force, and who have been termed 
“mediums" upon quite another theory of its origin, Mr 
Daniel Douglas Home is the most remarkable, and it is 
mainly owing to the many opportunities I have had of 
carrying on my investigation in his presence that I am 
enabled to affirm so conclusively the existence of this 
Force. The experiments I have tried have been very 
numerous, but owing to our imperfect knowledge of 
the conditions which favor or oppose the manifestations 
of this force, to the apparently capricious manner in 
which it is exerted, and to the fact that Mr. Home 
himself is subject to unaccountable ebbs and flows of 
the force, it has but seldom happened that a result ob¬ 
tained on one occasion could be subsequently confirmed 
and tested with apparatus specially contrived for the 
purpose. 

Among the remarkable phenomena which occur under 
Mr. Home's influence, the most striking, as well as the 
most easily tested with scientific accuracy, are—(i) the 
alteration in the weight of bodies, and ( 2 ) the playing 
of tunes upon musical instruments (generally an ac¬ 
cordion, for convenience of portability) without direct 
human intervention, under conditions rendering contact 
or connection with the keys impossible. Not until I 
had witnessed these facts some half-dozen times, and 
•'■r :tin:z'-d them with all the critical acumen 1 possess, 
ltd 1 Income convinced of their objective reality. Still, 
deuring to place the matter beyond the shadow of 
donut, I invited Mr. Home on several occasions to 
rriTTir to my own home, where, in the presence of a few 
•cientifir enquirers, tliesr phenomena could be submitted 
tOffw ial experiments, 

TH« meeting* took place in the evening, in a large 
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room lighted by gas. The apparatus prepared for the 
purpose of testing the movements of the accordion 
consisted of a cage, formed of two wooden hoops, re¬ 
spectively i foot io inches and 2 feet diameter, con¬ 
nected together by 12 narrow laths, each 1 foot 10 inches 
long, so as to form a drum-shaped frame, open at the 
top and bottom; round this 50 yards of insulated copper 
wire were wound in 24 rounds, each being rather less 
than an inch from its neighbor. The horizontal strands 
of wire were then netted together firmly with string, 
so as to form meshes rather less than 2 inches long by 
1 inch high. The height of this cage was such that it 
would just slip under my dining table, but be too close 
to the top to allow of the hand being introduced into 
the interior, or to admit of a foot being pushed under¬ 
neath it. In another room were two Grove's cells, wires 
being led from them into the dining room for connec¬ 
tion, if desirable, with the wires surrounding the cage. 

The accordion was a new one, having been purchased 
by myself for the purpose of these experiments at 
Wheatstone’s, in Conduit Street. Mr. Home had neither 
handled nor seen the instrument before the commence¬ 
ment of the test experiments. 

In another part of the room an apparatus was fitted 
up for experimenting on the alterations in the weight 
of a body. It consisted of a mahogany board, 36 inches 
Jong by 9*4 inches wide and 1 inch thick. At each end 
a strip of mahogany \/» inches wide was screwed on. 
forming fret. One end of the board rested on a firm 
table, whilst the other end was supported by a spring 
balance hanging from a substantial tripod stand. I h* 
balance was fitted with a self- registering index, in sue 1 
. manner that it would record the maximum wight 
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indicated by the pointer. The apparatus was adjusted 
so that the mahogany board was horizontal its f 
resting flat on the support. In this position its wei^h! 
was 3 lbs., as marked by the pointer of the balance * 

Before Mr. Home entered the room the apparatus 
had been arranged in position, and he had not even the 
object of some parts of it explained before sitting down 
It may, perhaps, be worth while to add, for the purpose 
of anticipating some critical remarks which are likely 
to be made, that in the afternoon I called for Mr. Home 
at his apartments, and when there he suggested that, 
as he had to change his dress, perhaps I should not 
object to continue our conversation in his bedroom. I 
am. therefore, enabled to state positively, that no ma¬ 
chinery, apparatus, or contrivance of any sort was 
secreted about his person. 

The investigators present on the test occasion were 
an eminent physicist, high in the ranks of the Royal 
Society*, w'hom I will call Dr. A. B.: a well-known 
Serjeant-at-Law’, whom I will call Serjeant C. D.; my 
brother: and my chemical assistant.* 


' ft argues ill for the boasted freedom of opinion 
among scientific men. that they have so long refused 
to institute a scientific investigation into the exist¬ 
ed rr and nature of facts asserted by so many com- 
pet r;* and credible witnesses, and which they are 
/ invited to examine when and where they 
pi* or 1 or rny own part, I too much value the pur* 
« • truth, and the discovery of any new fact in 
n :«»'ire, to avoid inquiry because it appears to clash 
» h prevailing opinions. Blit as I have no rigid to 
♦ ; o.e t’ \t /.tlir r are equally willing to do this, I 
fr*rA :r* from mentioning the names of my friends 
wk'howt !b#ir permission 
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Mr. Home sat in a low easy-chair at the side ot the 
tabic In front of him anti under the table was the 
aforesaid cage, one of his legs bring on each side of it. 

1 sat close to him on his left, and another observer sat 
close to him on his right, the rest of the party being 
seated at convenient distances round the table. 

For the greater part of the evening, particularly when 
anything of importance was proceeding, the observers 
on each side of Mr. Home kept their feet respectively 
on his feet, so as to be able to detect his slightest 

movement. 

The temperature of the room varied from 68 degrees 
to 70 degrees F. 

Mr. Home took the accordion between the thumb 
and middle finger of one hand at the opposite end to 
the keys (see woodcut, Fig. A) (to save repetition this 
will be subsequently called *‘in the usual manner ). 
Having previously opened the bass key myself, and the 
cage being drawn from under the table so as just to 
allow the accordion to be pushed in with its keys down¬ 
wards, it was pushed back as close as Mr. Home’s arm 
would permit, but without hiding his hand from those 
next to him (sec Fig. B). Very soon the accordion was 
seen by those on each side to be waving about in a 
somewhat curious manner; then sounds came from it, 
and finally several notes were played in succession. 
Whilst this was going on my assistant went under the 
table, and reported that the accordion was expanding 
and contracting; at the same time it was seen that the 
hand of Mr. Home by which it was held was quite still, 
hu other hand n oting on the table 






IO 


K«o. A. 




Presently the accordion was seen by those on either 
side of Mr. Home to move about, oscillating and going 
r und and round the cage, and playing at the same 
time Dr. A. B. now looked under the table, and said 
that Mr. Home’s hand appeared quite still whilst the 
accordion was moving about emitting distinct sounds. 

Mr. Home still holding the accordion in the usual 
manner in the cage, his feet being held by those next 
him. and his other hand resting on the table, wc heard 
d; tinct and separate notes sounded in succession, an 
then a Simple air was played. As such a result could 
,,n!y have been produced l»y the various keys o 

. . . being acted upon in harmonious 

tin; wa• considered by those prcseiil " ^ , 

•^urimem It.,, tbe .... was .,n . 

•' '" rn T"i . 1 " u ’ cd 

ii, ' iking i' T' .| | instrii- 

m (he hWMl of .hi per. next l« I. 
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mcnt then continued to play, no person touching it and 
no hand being near it. 

1 was now desirous of trying what would be the 
effect of passing the battery current round the insulated 
wire of the cage, and my assistant accordingly made the 
connection with the wires from the two Grove’s cells. 
Mr. Home again held the instrument inside the cage in 
the same manner as before, when it immediately sound¬ 
ed and moved about vigorously. But whether the 
electric current passing round the cage assisted the 
manifestation of force inside it, is impossible to say. 

Fic. B. 



The accordion was now again taken without any visi¬ 
ble touch from Mr. Home's band, which he removed 
fr'.rti it entirely and placed upon the tabic, where it \sas 
tax^n by the per ton next to him, and seen, as now were 
both hi* hands by all present I and two of the others 
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present saw the accordion distinctly floating about inside 
the cage with no visible support. This was repeated a 
second time, after a short interval. Mr. Home presently 
re inserted his hand in the cage and again took hold of 
the accordion. It then commenced to play, at first 
chords and runs, and afterwards a well-known sweet 
and plaintive melody, which was executed perfectly i n 
a very beautiful manner. Whilst this tune was being 
played I grasped Mr. Home’s arm, below the elbow, 
and gently slid my hand down it until I touched the 
top of the accordion. He was not moving a muscle. 
His other hand was on the table, visible to all, and his 
feet were under the feet of those next to him. 

Having met with such striking results in the experi¬ 
ments with the accordion in the cage, we turned to 
the balance apparatus already described. Mr. Home 
placed the tips of his fingers lightly on the extreme end 
of the mahogany board, which was resting on the sup¬ 
port, whilst Dr. A. B. and myself sat, one on each side 
of it, watching for any effect which might be produced. 
Almost immediately the pointer of the balance was seen 
to descend. After a few seconds it rose again. This 
movement was repeated several times, as if by succcs- 
: ' waves of the Psychic Force. The end of the board 
wa- >bservcd to oscillate slowly up and down during 
the experiment. 

Mr Home now of his own accord took a small hand- 
D and a little card match-box, which happened to be 
•''-t, and placed one under each hand, to satisfy us. 
1 *aid, that hr was not producing the downward 
10 ( *er p‘jg. C). The very slow oscillation of the 
bii.mcr became more marked, and Dr. A. 
nn’ ;ng thr ind^x, said that he saw it descend to i*Z> 


1 
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lbs. The normal weight of the board as so suspended 
being ^ lbs., the additional downward pull was there¬ 
fore 3 x A lbs. On looking immediately afterwards at the 
automatic register, we saw that the index had at one 
time descended as low as 9 lbs., showing a maximum 
pull of 6 lbs. upon a board, whose normal weight was 
3 Iks. 

In order to sec whether it was possible to produce 
much effect on the spring balance by pressure at the 
place where Mr. Home’s fingers had been, I stepped 

Fiu. C. 



upon the table and stood on one foot at the end of the 
board. \)r. A. B., who was observing the index of the 
balance, said th;U the whole weight of my Ixuly (140 
lbs ) *0 applied only mink the index 1 l /i lbs., or 2 lbs. 
wh<n J jerked tip and down. Mr. Home had been sit- 
"V. in a low cany-chair, and could not, therefore, had 
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he trieii his utmost, have exerted any material influcnc 
on these results. I need scarcely add that his feet as 
well as his hands were closdy guarded by all in the 
room. 

This experiment appears to me more striking, if 
possible, than the one with the accordion. As will be 
seen on referring to the cut (Fig. C), the board was 
arranged perfectly horizontally, and it was particularly 
noticed that Mr. Home’s fingers were not at any time 
advanced more than V / 2 inches from the extreme end, 
as shown by a pencil-mark, which, with Dr. A. B.’s 
acquiescence, I made at the time. Now, the wooden 
foot being also i l / 2 inches wide, and resting flat on the 
table, it is e\ idont that no amount of pressure exerted 
within this space of i l / 2 inches could produce any action 
on the balance. Again, it is also evident that when the 
end furthest from Mr. Home sank, the board would 
turn on the further edge of this foot as on a fulcrum. 
The arrangement was consequently that of a see-saw, 
36 inches in length, the fulcrum being i ]/ 2 inches from 
one end: were he, therefore, to have exerted a down¬ 
ward pressure, it would have been in opposition to the 
force which was causing the other end of the board to 
move down. 

The slight downward pressure shown by the balance 
when I stood on the lx>ard was owing, probably, to my 
foot extending beyond this fulcrum. 

1 have rx/w given a plain, unvarnished statement of 
':■< f.< v from rr/pintis notes written at the time the 
or, jrr#nrr am taking place, and copied OUt in full 
immediately after Indeed, it would be fatal to the 
' / M* r ’ I nave in vO'w that of urging the icictitilh* in* 
of tlo v? phenomena were I to exaggerate 
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ever so little; for although to my readers Dr. A. B. is 
at present represented by incorporeal initials, to me the 
letters represent a power in the scientific world that 
would certainly convict me if I were to prove an un¬ 
trustworthy narrator. 

In the Quarterly Journal of Science, October 1st, 1871. 
the illustrious investigator replied to rhe charges 
brought against him by those who were not in agree¬ 
ment with his findings, and recorded a series of further 
experiments. He wrote: When I first stated in this 
journal that I was about to investigate the phenomena 
of so-called Spiritualism, the announcement called forth 
universal expression of approval. One said that my 
•'statements deserved respectful consideration”; another 
expressed “profound satisfaction that the subject was 
about to be investigated by a man so thoroughly quali¬ 
fied as,” etc.; a third was “gratified to learn that the 
matter is now receiving the attention of cool and clear¬ 
headed men of recognized position in science”; a fourth 
asserted that "no one could doubt Mr. Crookes’ ability 
to conduct the investigation with rigid philosophical 
impartiality”; and a fifth was good enough to tell its 
readers that “it men like Mr. Crookes grapple with the 
subject, taking nothing for granted until it is proved, 
we -.hall soon know how much to believe.” 

1 h< remark*., however, were written too hastily. Tt 
Wk ' ,; ‘krn for granted by the writers that the results 
of my experiments would be in accordance with their 
pr' r f/r»'ejrtjoiH. What they really desired was not //1*? 
leu'll, !#1 jt art additional witness in favor of their own 
e'*m fusions, When they found that the facts 
*' h di.if investigation established could not be made 
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to fit those opinions, whv_ 

facts.” They try to creep out ^ W ° rSe f ° r the 

mendations of the enquiry by declarin' T**™ ^ 
is a clever conjurer, who h , 8 hat “ Mr - Hon, 
Crookes might, with - H" £ 

formatted of an Indian juggler'S'V"?"* Peri 

get better witnesses before he an b l , , Crook « mu« 

' h,ng ,s to ° absurd to be treated ° d " 

impossible, and therefore can’t ““ » 

ha ' e 3,1 been biologiscd (») -jnd fn 10 ofcscrv «rs 

-pi * vi| -» tic. 

These remarks imply a curious oblivion of the 

Junctions which the scientific „ • . ‘ h vor ) r 

“ entlfic enquirer has to fulfill r 

m scarcely surprised when the objectors say that 
have been deceived merely because they are unconvinced 
without personal investigation, since the same u„ 
scientific course of a priori argument has been opposed 
to all great discoveries. When I am told that what I 
describe cannot be explained in accordance with pre¬ 
conceived ideas of the laws of nature, the objector 
really beg- flic question at issue, and resorts to a mode 
of reasoning which brings science to a standstill. The 
argument runs in a vicious circle: we must not assert 
a fact til! we kw»w that it is in accordance with the 
i*w<. of nature, while our only knowledge of the laws 
of n.tt’irr must l#e based on an extensive observation of 
acf. Jf a new fact seems to oppose what is called a 
< -x. r. i r it /!«,<•«. nr it nrovc the asserted fart tc be 



r.■ it ,i new tut seems to oppose wu.» i 
'<w of nature, it dors not prove the asserted 

• The quotation occurs to me *1 never 
wit po I only laid it * ri,e * 


said it 


(C) Jeff Behary 2019 


17 















17 

false, but only that we have not yet ascertained all the 
laws of nature, or not learned them correctly. 

I may at once answer one objection which has been 
made in several quarters, viz., that my results would 
carry more weight had they been tried a greater num¬ 
ber of times, and with other persons besides Mr. Home. 
'Hie fact is, 1 have been working at the subject for two 
years, and have found nine or ten different persons who 
possess psychic power in more or less degree; but its 
development in Mr. D. D. Home is so powerful, that, 
having satisfied myself by careful experiments that the 
phenomena observed were genuine, I have, merely as a 
matter of convenience, carried on my experiments with 
him, in preference to working with others in whom the 
power existed in a less striking degree. Most of the 
experiments I am about to describe, however, have been 

tried with another person than Mr. Home, and in his 
absence. 

Beiore proceeding to relate my new experiments, I 

, t0 -rT 3 , feW W ° rds rcsr>ectin S those already de- 
scr.bed, 1 he objection has been raised that announce- 

sTrenth J magnitude shoilld »«* he made on the 

f'r-Jy that T ° r T eXpCrimentS hasti| y performed. 

nw ' ., ' C ^ Ond " s,ons wcrc not arrived at hastily, 

fr, mv f ‘ S ° f ,W ° ° r thrce experiments only. 

pa K , ur'TT I,aper . < “Q ,tarl ^ly Journal of Science." 
L , S' ' r TL J ' l: N0t m,,iI 1 '"t' 1 witnessed 
».th ill ih?T, ba f' dOZen and ® cr "t*nizc(l them 

^ed of,T Vr ,mcn 1 I become 

.p,, Ml J ,r r rc#l 'ty.” Itefore fitting up 

five «ep»n,l oee.,1;' rxp,ri "'""«- » '"vr seen on 
L m, ‘ ohiects varying in weight from 
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to 100 Iljs - temporarily 

1 ,al I, and others present c ! f ncc< ^ ‘ n such a m 
«ro.n the floor. Wishing. With difficulty |'^" n ' r ' 
a physical fact, or merely duc^" Wh " h ” 2, ^ 
of our own strength under th '“ ral ' on in the ' 
I tested With a weight ' nHu * n “ of ima‘££ 

two subsequent occasions X /had' 

Of meeting Mr. Home at th* 1 1 H d an °«*>rtunitv 
the first occasion, the increase of* w M 3 ‘ ricnd ' 

5- normally, to 36 lbs., 48 ib s a ,°‘* U was fr «ti 8 
successive experiments tried under "tif ’ in thr ” 
the second occasion, tried about ,' .• . iCru,lny ' °n 
the presence of othe observ es tjTl*** lft "’ “ 
weight to be from 8 lbs., to 

had' tff 6 Successive trials - varying the conditions. As $ I 
had tite ent.re management of the above mentioned ex- 

penmental trials, employed an instrument of great ac¬ 
curacy, and took every care to exclude the possibility of 
the result> being influenced by trickery, I was not un¬ 
prepared for a satisfactory result when the fact was 
properly tested in my own laboratory. The meeting on 
the occasion formerly described was, therefore, for the 
purpose of confirming my previous observations by the 
application of crucial tests, with carefully arranged ap¬ 
paratus of a still more delicate nature. 

Sir W illiam Crookes then proceeds to record further 
eup'-rnm-nts with the medium D. D. Home. 

{ h. frying experiments (previously recorded) f° r ^ 
fir • fi » e, 1 tInflight that actual contact lietwcui * 

M om \ hands and the suspended lx»dy whose 
• a. to U altered was essential In the exhibition oM 
1 ,te, frif I found afterwards that this was 
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necessary condition, and I therefore arranged my ao- 
paratiis in the following manner: " V 

The accompanying cuts (Figs. a, 3l 4 ) „ pIain the 
arrangement. F,g. a i, a general view, and Figs 3 
and 4 Show the essential parts more in detail. The 
reference letters are the same in each illustration \- 
B a mahogany board, 36 inches long by g </ 2 ; nche , 
wtde. and , meh thick. It is suspended a,' the end b! 


Fig. 2. 



riistcTi"* The n bah C ’ fUrn, ‘ Shed with a " «»tomatic 

tripod .upper, E. ’ S SUSPended fr ° m a "" 

f'Kurc, -|„ ° f •'I’l'aratus is not shown in the 

« fin. ..e , Z "* '"’n' V’ ° f " ,0 S,,ri,, « W* 

Point is soldered, projecting horizon- 
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ft* 


3 . 



rally outwards. In front r>( . i 

fastened to it is a crrnov ? r G ba ance> and firmly 
• *t ’ ^ ooved frame carrying a flaf ivw 

similar to the dark ho v , * g a nat box 

'pt* « -fa photographic camera 

Th>s box is made to travel by clock-work horizontally 
m front 01 the moving index, and it contains a sheet 
of p ate-glass which has been smoked over a flame. 
hr projecting steel point impresses a mark on this 


-smoked surface. If the balance is at rest, and the 
o- k set going, the result is a perfectly straight hori- 
' ' Unc If the clock is stopped and weights are 
pLrH rm the end, B, of (he board, the result is a 
il I;ne, whose length depends on the weight np- 
p ;ed Jf, whilst the clock draws the plate along, thj 
- ' j. \\ >i fh< board for the tension on the balance 
♦ ne th# r-%«ilr is a curved line, from which tin. 
grains At any moment during the eontmui 
'ht experiments ran I* calculated 
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The instrument was capable of registering a diminu¬ 
tion of the force of gravitation as well as an increase; 
registrations of such a diminution were frequently ob- 


Fio. 4 . 



tamtd. To avoid complications, however, I will only 

•trip V. “ rc ’ , ” ’ A ' 'I * l,ppor “ > ' 1 °n » wooden 

knife edge Cj«e Fjcr J?* ^h' T7 *" ,C i ’"‘ l C ' rt '° * 

« I".., „ ,,Z r h |; "*'■ « * «™ 

s irr, •; ~ szzrss 


•* ’ Pirated with .even.1 hole. 
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1 lie iron stand is two inches from the board A B 
and the arm and copper vessel, M. N, are so adjusted 
that the latter dips into the water i'/ 2 inches, being s i/ 
inches from the bottom of I, and 2 inches from its cir- 
cumference. Shaking or striking the arm, M, or the 
n esscl, N, produces no appreciable mechanical effect on 
the board. A B. capable of affecting the balance. Dip¬ 
ping the hand to the fullest extent into the water in N, 
does not produce the least appreciable action on the 
balance. 

As the mechanical transmission of power i§ by this 
means entirely cut off between the copper vessel and 
the board, A B, the power of muscular control is there¬ 
by completely eliminated. 

For convenience I will divide the experiments into 
groups, 1. 2. 3, etc., and I have selected one special 
instance in each to describe in detail. Nothing, how¬ 
ever. is mentioned which has not been repeated more 
than once, and in some cases verified, in Mr. Home’s 
absence, with another person possessing similar powers. 

There was always ample light in the room where the 
experiments were conducted (my own dining room) to 
see all that took place. 

Experiment I .—The apparatus having been properly 
adjusted before Mr. Home entered the room, he was 
brought in. and asked to place his fingers in the water 
in the copper vessel, N. He stood up and dipped the 
tips of flic fingers of his right hand in the water, his 

other hand and his fact being held. When i»* nM h* 

te> A power, force, or influence, proceeding from In* 
hand, I the clock going, and almost immediately the 

ersd. B, of the hoard was seen to descend 'l" w y 
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remain down for about to seconds; it then descended 
a little further, and afterwards rose to its normal height- 
It then descended again, rose suddenly, gradually sunk 


Fio. 5. 


« » » »• •* a* »» 

.... i 1 - A - — . I - i . I I 



for 1/ seconds, and finally rose to its normal height, 
where it remained till the experiment was concluded. 
The lowest point marked on the glass was equivalent 
to a direct pull of about 5,000 grains. The accompany¬ 
ing figure (5) is a copy of the curve traced on the 
glass. 

Experiment II .—Contact through water having 

proved to be as effectual as actual mechanical contact, 
I wished to see if the power or force could affect the 
weight, either through other portions of the apparatus 
or through the air. The glass vessel and iron stand, 
etc . were therefore removed, as an unnecessary com¬ 
plication, and Mr. Home’s hands were placed on the 
atand of the apparatus at P (Fig. 2). A gentleman 
pT^vrit put his hand on Mr, Home’s hands, and his 
foot (rti both Mr Home's feet, and I also watched hint 
elwdy all thr time. At the proper moment the clock 
again sH going; the )>oard descended and rose in 
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an irregular manner, the result bei™ , 
on the glass, of which Fig. 6 is a copy 


Curv "t tracing 


Flo. 6. 



In this and the two following figures th* c , 
vertical and horizontal, are the same as i/ Fig 5^ 

Experiment ///.-Mr. Home was now place,I , 

feTwJre 15 ?^ A B ’ °v n / ne Side ° f h - His ha nds and 
feet were firmly graspfed by a bystander, and another 


F10, ?. 


07 

tracing, of which Fig. 7 is a copy, was taken on a 
moving glass plate. 

Experiment IV. —(Tried on an occasion when the 
power was stronger than on the previous occasions). 


F 10 . 8» 
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jVjr. Home was now placed three feet from the appa¬ 
ratus, his bands and feet being tightly held The clock 
was set going when he gave the word, and the end. B, 
of the board soon descended, and again rose in an 
irregular manner, as shown in Fig. 8. 

The following series of experiments were tried with 
more delicate apparatus, and with another person, a 
lady, Mr. Home being absent. As the lady is a non- 
professional, I do not mention her name. She has. 
however, consented to meet any scientific men whom I 
may introduce for purposes of investigation. 

A piece of thin parchment, A, Figs. 9 and 10, is 
stretched tightly across a circular hoop of wood. B C 
is a light lever turning on D. At the end, B, is a 
vertical needle point touching the membrane, A, and 
at C is another needle point, projecting horizontally 



1 


and touching a smoked glass plate, E F. 1 h‘ s 

platr )% drawn along in the direction, H by c 

work, K The end, B, of the lever is weighted so tha 
ii shall quickly follow the movements of the vuitrc 
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.he .1sc. A. These movements a 
recorded on Che glass p] atCi g " S are transmitted ana 
and needle point, C. Holes J ’ >y mcans of the lev 
hoop to allow a free passage^o7 £* * * -* ft 

the underside of 

10 . (Section) 





the membrane. T he apparatus was well tested before¬ 
hand by myself and others, to see that no shaking or 
jar on the table or support would interfere with the 
results the line traced by the point, C, on the smoked 
g'a-.s was perfectly straight in spite of all our attempts 
Uj influence the lever by shaking the stand or stamping 


dn the floor. 

/■xferiment V.— Without having the object of the 
in*rumen! explained to her, the lady was brought into 
At toom and askr-d t ■ ,K ' r huger" "" J 

u ' conscious 

h*ruU o»rr befi to » u.ibh Presently l ,cr * 

m . .. "fS' 'n'd.T,. resembling 

ems*1 1* nonet were lie *. ' r faee. At each 

Ikt dropping of grain* of ‘“h' 1 "" 
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percussion a fragment of graphite which I had p | aced 
on the membrane was seen to be projected upwards 
about l-soth of an inch, and the end, C, of the lever 
moved slightly up and down. Sometime-: the sounds 
were as rapid as (Those from an induction-coil, whilst 
at others they were more than a second apart. Five or 
six tracings were taken, and in all cases a movement 
of the end, C, of the y lever was seen to have occurred 
with each vibration of the membrane. 

In some cases the lady’s hands were not so near the 
membrane as L M, but were at N O, Fig. io. 

The accompanying figure u gives tracings taken from 
the plates used on these occasions. 

Fio 11. 

Scale of SecoD'ii. 

°J—1—:—!_; : i i ’ ■_(_ KStcs. 



Experiment VI. — Having met with these results in 
Mr Home’s absence, I was anxious to see wlrat action 
would lie produced on the instrument in his presence. 

Accordingly I a*ked him to try, but without explain 

>n K the instrument to him. 
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I grasped Mr. Home’s right ar™ 
held lus hand over the membrane ‘ l >OV0 th c wrrist and 

olher hand was held by a fr , CIul ‘ 1 ’ *«• ■<>• Hij 
this position for about half a minut, m r ™ ainin 8 in 
he felt some influence passing r Uotnc s «d 

Soin g , and we all saw the index r ", “ ^ Clock 
down. The movements were muci, slower 
tormer case, and were almost entirely a 

by the percussive vibrations then noZ<i M 

bigs. 12 and 13 show the curves produced on the 
*,.as5 on two of these occasions. 

i'igs. II, 12, 13 are magnified. 

These experiments confirm beyond doubt the con¬ 
clusion at which I arrived in my former paper, namely, 
the existence of a force associated, in some manner 
not yet explained, with the human organization, by 
which force increased weight is capable of being im¬ 
parted to solid bodies without physical contact. In the 
case of Mr. Home, the development of this force varies 
enormously, not only from week to week, but from 
hour to hour; on some occasions the force is map- 
friable by my tests for an hour or more, and then 
—ifrtrrfr Rappears in great strength. It is ca ‘ )ablt 

ZSSZTZ *.«•- 

m hr a* two or three feet;, but to always 

elite to him he no man- 

few* firmly convinced fat £ ^ corre - 

of wi r form <> ' r j ori „ of f° rcc ' 

L a -me .rarefied m modndion of «** 

#rf ftf+91 

Mila 


Iwm* “f irt tht ' ,f ' 
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Now. however, having seen more of Mr. Home I 
think 1 perceive what it is that this psychic force uses 
up for its development. In employing the terms vital 
fane, or nervous energy, I am aware that I am em 
ploying words which convey very different significa 
tions to many investigators; but after witnessing the 



painful state of nervous and bodily prostration in 
whtch some of these experiments have left Mr. Home- 
after seeing him lying in an almost fainting condition 
on the floor, pale and speechless—I could scarcely 
doubt that the evolution of psychic force is accom¬ 
panied by a corresponding drain on vital force 
I have ventured to give this new force the name of 
Psych,c Force, because of its manifest relationship to 
certain psychological conditions, and because I was 
most desirous to avoid the foregone conclusions im- 
Pted in the title under which it has hitherto been 


Kio. 13. 
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claimed as belonging to a province I 
of experiment and argument, rim k • ^ ,he ^ng. 
it is within the province of purc , v h . V,ng fou "d that 
it is entitled to be known by a sL****»«£ 
do not think a m °re appropH a a tc SC !n ntifiC , namc ’ an <* I 
selected. one could have been 

To witness exhibitions of this fore. •. • 
sary to have access to known J u “ not 
itself is probably possessed by alT’^hum*' foree 
though the individuals endowed whh -" £mg5 ’ al * 
nary- amount of it are doubtless few W^oTeT' 
twelve months I have met in private famil e s £ 
or stx persons possessing a sufficiently vigorous 2 
velopment to make me feel confident that similar re- 
suits might be produced through their means to those 
nere recorded, provided the experimentalist worked 
with more delicate apparatus, capable of indicating a 
fraction of a grain instead of recording pounds and 
ounces only. 

As far as my other occupations will permit, I pur¬ 
pose to continue the experiments in various forms, 
and I will report from time to time their results. In 
the meanwhile I trust that others will he induced to 
pursue the investigation in its scientific form. It 
should, however, be understood that, equally with all 
other > ientifk experiments these researches must be 
conducted in strict compliance with the itv 
finder which the force is developed. A* ■» »* »" 
p»ruMe condition of experiments with " • 

•f . -y m .i ibe «nno»phcrc »houM I- r " ' h , m |d 

.. Z, ** 

• - . .. sJJJ, f„. i«.. 

90 eerlem eotid* 
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tial to the production and operation of the Psychic 
Force, and unless these precautions are observed the 
experiments will fail. I am emphatic on this point, 
because unreasonable objections have sometimes been 
made to the Psychic Force that it is not developed 
under adverse conditions dictated by the experimental¬ 
ist, who, nevertheless, would object to conditions be¬ 
ing imposed upon himself in the exhibition of any of 
his own scientific results. But I may add that the con¬ 
ditions required arc very few, very reasonable, and in 
no way obstruct the most perfect observation and the 
application of the most rigid and accurate tests. 



Just before going to press I have received from my 
friend. Professor Morton, an advance sheet of the 
Journal of the Franklin Institute, containing some re¬ 
marks on my last paper by Mr. Coleman Sellers, a 
leading scientific engineer of the United States. The 
essence of his criticism is contained in the following 
quotation: 

On page 341” (of the Quarterly Journal of 
Science), we have given a mahogany board ‘36 
inches long by g \/ 2 inches wide, and 1 inch thick/ 
with at each end a strip of mahogany \ x / 2 inches 
v V f '* •'CTewed on, forming feet.’ This hoard was so 
P aced as to rest with one end on the table, the other 
suspended by a spring balance, and, so suspended, it 
recorded a weight of 3 pounds; i. c., a mahogany 
'O'lrq of the above dimensions is shown to weigh 6 
/1,r J f y7 1 pounds on the balance, and 3 pounds on 
A * i ’' . ^ mechanic used to handling wood won 

Ins may be. lie looks through his limited 
*. 4r ^ r ' ;,n '' bud 1 that scientific men tell him that 
* a ward should weigh about ij 1 j pounds Did 
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Homf r f^** h '? ak « this hoard hi,,, ,• 

\, * r ■ It would hSv his PiSS ol° r ' lid Mr 
who Si ' la< * stated, 'rc- -ti&V, 

h & %SSVna 

mg experiments will not j£"£j *>y Mr. 

^pH.h^ r, rr«hT„ u ii in i e ^[ir bc oi vincin8 if 80 *- 

find no worse fault with then,' han i T" Sc " crs «» 
comments I have quoted. He write ST** in ,h ' 
lact a manner, and deals so nt* ■», • S ° "“^w-of- 

-2** r r“~s 1 rvr,s 

h, point. 1 op,' ’ .■ 

If ill tt be believed, therefore, that my mahogany 
board docs weigh only 6 poundst Four separate bal¬ 
ances in my own house tell me so, and my greengrocer 
confirms the fact. 

It is easy to perceive into what errors a “mechanic'' 
may tall when he relies for practical knowledge on his 
limited library," instead of appealing to actual experi¬ 
ment. 

I arn sorry I cannot inform Mr. Sellers who made 
my mahogany board. It has been in my poss«swn 
alioiit sixtern years; it was ongiu.i y 1,1 1 „ )ec trum 
m a W< 11 'I ' ,' in the 

t mm , and *• Mi ‘ h f,, ■' 

1 -tumil »/ thtf /'M<*gr<i/» nr jncc 4 | 0 |,c temporaff 
lair/, t vol n. V>w a ( /lI " ' • , of «l>P >r * ,u ' 

d.iy n thr aftangemml arlrctc< | l»r 

( 4 .y.» 4 l laboratory, and *» 
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particular experiments owing to its shape being more 
convenient than that of other available pieces of wood. 

But is it seriously expected that I should answer 
such a question as “Did Mr. Home furnish the board?” 
Will not my critics give me credit for the possession 
of some amount of common sense? 
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PHENOMENA CALLED SP,R, rL “* 

OL'KING THE YEARS 1870-75.* 

Like a traveler exploring some distant coum 
wonders of winch have hitherto been ^ th ' 
through reports and rumors of a vague „"°a" ° nl » 
character, so for four years have I been f ,- ' St ° nrt 
pushing an inquiry into a territory of naturaTT'* 
edge which offers almost virgin soil to a scientific^ 1 ' 
As the tra\eler sees in the natural phenomena h P ^ 
witness the action of forces governed by natural ^ 
where others see only the capricious intervention 
offended gods, so have I endeavored to trace the opera¬ 
tion ot natural laws and forces, where others have seen 
only the agency of supernatural beings, owning nc laws 
and obeying no force but their own free will. As the 
traveler in his wanderings is entirely dependent on the 
good will and friendliness of the chiefs and the medicine 
men of the tribes amongst whom he sojourns, so have 
I not only been aided in my enquiry in a marked degree 
by v ' me of those who possess the peculiar powers I 
have sought to examine, blit have also formed firm and 
vahiH friendships amongst many of the recognized 
or /^pinion whose hospitalities I have shared, 
the traveler sometimes sends home, when opportu¬ 
ne/ 'ff'-r*. a brief record of progress, which record, 
^ r.T, v-unly isolated from all that lias led up to it, 
offrn rrrejv#'d with disbelief or ridicule, so have I 11,1 


* ftrtt pobh*liv'd 
Mfnti fof Jjunury, 


III llir (Jutirtrrly Journal 
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IWO occasions selected and published what seemed 
bo a few striking and definite facts; but having omitted 
to describe the preliminary stages necessary to lead the 
public mind up to an appreciation of the phenomena 
and to show how they fitted into other observed facts 
they were also met, not only with incredulity, but with 
no little abuse. And lastly, as the traveler' when his 
exploration is finished and he returns to his old asso 
dates, collects together all his scattered notes, tabulates 
them, and puts them in order ready to be given to the 
world as a connected narrative, so have I, on reaching 
this stage of the enquiry, arranged and put together all 
my disconnected observations, ready to place before the 
public in the form of a volume. 

I he phenomena I am prepared to attest are so ex¬ 
traordinary and so directly oppose the most firmly 
rooted articles of scientific belief—amongst others, the 
ubiquity and invariable action of the force of gravita¬ 
tion—that, even now, on recalling the details of what I 
witnessed, there is an antagonism in my mind between 
reason, which pronounces it to be scientifically impos¬ 
sible, and the consciousness that my senses, both of 
touch and sight—and these corroborated,—are not lying 
witnesses when they testify against my preconceptions. 

But the supposition that there is a sort of mania or 
delusion which suddenly attacks a whole room full of 
intelligent persons who arc quite sane elsewhere, and 
tha* they all concur to the minutest particulars, in the 
d^faih of the occurrence® of which they suppose them- 
•'•Ivr* to be witnesses, seem® to my mind more incred 
than even the facts they attest. 

fhe luhprt in far wore difficult and cxtoiniw than 








36 

it appear*. Four years ago 1 intended on U , , 

leisure month or two to ascertain whether* ° ***** * 
vclous occurrences I had heard about m * r * 

test of close scrutiny. Having, however * SUnd 
at the same conclusion as, I may say, tyl™" 
enquirer, that there was “something i n * it ’• ? lmparil *J 
as a student of Nature's laws, refuse ' to ^T 
enquiry wheresoever the facts might lead. \\ lhc 
months have grown into a few years, and were^ny ,**" 
at my own disposal it would probably extend 
longer. But other matters of scientific and praefiu 
interest demand my present attention; and, inasmuch 
as I cannot afford the time requisite to tollow the in¬ 
quiry as it deserves, and as 1 am fully confident it w m 
be studied by scientific men a few years hence, and as 
my opportunities are not now as good as they were 
some time ago, when Mr. D. D. Home was in good 
health, and Miss Kate Fox (now Mrs. Jcncken) was 
free from domestic and maternal occupations, I feel 
compelled to suspend further investigation for the 
present. 

To obtain free access to some persons abundantly 
endowed with the power I am experimenting upon, now 
involves more favour than a scientific in\estigator 
should be expected to make of it. Spiritualism amongst 
its more devout followers is a religion. The mediums, 
in many cases young members of the family, are 
guarded with a seclusion and jealousy which at 
jider ran penetrate with difficulty. Being earnest. 

... believers in the truth o certam <^ # 

wbirh they hold lo be substautialed by " ^ ^ h() ,j 

them to be miraculous occurrences, they 


l 
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the presence of scientific investigation as a profanation 
of the shrine. As a personal favour T have more than 
once been allowed to be present at meetings that pre¬ 
sented rather the form of a religious ceremony than of 
a spiritualistic seance. But to be admitted by favour 
once or twice, as a stranger might be allowed to wit¬ 
ness the Eleusinian mysteries, or a Gentile to peep 
within the Holy of Holies, is not the way to ascertain 
facts and discover laws. To gratify curiosity is one 
thing; to carry on systematic research is another. I 
am seeking the truth continually. On a few occasions, 
indeed, I have been allowed to apply tests and impose 
conditions; but only once or twice have I been permitted 
to carry off the priestess from her shrine, and in my 
own house, surrounded by my own friends, to enjoy 
opportunities of testing the phenomena I had witnessed 
elsewhere under less conclusive conditions* My ob¬ 
servations on these cases will find their due place in the 
work I am about to publish. 

Following the plan adopted on previous occasions,— 
a plan which, however much it offended the prejudices 
of some critics, I have good reason to know was ac¬ 
ceptable to the readers of the Quarterly Journal of 

* In this paper T give no instances and use no 
arguments drawn from these exceptional cases. 
Without this explanation il might lu* thought that 
the immense number of facts I have accumulated 
wer* principally obtained on the few occasions here 
relrrfftl to, and the objection would naturally arise 
,nJiiffxifnry of scrutiny from want of time, 
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in ‘he fomTof 'olle' 0 , en,b ° dy the r «ul ts of 

1 'o'vever. on go i ng a «icl« ( or ^ 

of facts, such a SUI1 .. r . , y , notes . I find , Uch ,0Ur "»l 
"helming a mass 0 of evidence. ! 0 *' 4l,h 

10 ^ marshalled in orde T >% *" of 
hers of the Quarterly r' ™ ’ Could fi " «*v*ral n ^' 

^ 0 CC T n wi ‘h an outlin^onw'of f0re ^ ««*« « 

E Pr °° f and fu " details ,0 an« h e r ^ as tT r> - W 

My principal object will be to olaee 

of actual occurrences which have ,T rtC ° rd * s<ri « 
house, in the presence of trustword" ? ” m> ' ° Wn 

under as strict test conditions as I co^ld de‘""“r lnd 
fact which I have observed is mnr $C ‘ Evcry 

hv the records of independent^ 
and places. It will be seen that the factste of" 
most astound,ng character, and seem utterly irreconcil- 
able with all known theories of modern science. Hav¬ 
ing satisfied myself of their truth, it would be moral 
cowardice to withhold my testimony because my pre¬ 
vious publications were ridiculed by critics and others 
who knew nothing whatever of the subject, and who 
were too prejudiced to see and judge for themselves 
whether or not there was truth in the phenomena: I 
; hall 'date simply what I have seen and proved by re- 
p i ted experiment and test, and "I have yet to learn 
fb at it is irrational to endeavor to discover the cause* 
t'f unexplained phenomena. M 

At thr rownienccmfMt, I must correct one or 
uttri* which have taken firm possession of the l ,H 
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mind. One is that darkness is essential to the phe¬ 
nomena. This is by no means the case. Except where 
darkness has been a necessary condition, as with sonic 
of the phenomena of luminous appearances, and a few 
other instances, everything recorded has taken place in 
the light. In the few cases where the phenomena noted 
have occurred in darkness 1 have been very particular 
to mention the fact; moreover, some special reason can 
be shown for the exclusion of light, or the results have 
been produced under such perfect test conditions that 
the suppression of one of these senses has not really 
weakened the evidence. 

Another common error is that the occurrences can 
be witnessed only at certain times and places—in the 
rooms of the medium, or at hours previously arranged; 
and arguing from this erroneous supposition, an analogy 
has been insisted on between the phenomena called 
spiritual and the feats of legerdemain by professional 
“conjurers” and “wizards,” exhibited on their own plat¬ 
form and surrounded by all the appliances of their art. 

To show how far this is from the truth, I need only 
say that, with very few exceptions, the many hundreds 
of facts I am prepared to attest—facts which to imitate 
by known mechanical or physical means would baffle 
the skill of Iloudin, a Bosco, or an Anderson, backed 
with all the resources of elaborate machinery and the 
practice of years—have all taken place in my own house* 
at times appointed by myself, and under circumstances, 
which absolutely precluded the employment of the very 
simplest instrumental aids. 

A third error is that the medium must select his own 
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Kds° f m" s C t n tc “th aSS ° cial « at a , 

whatever doctrim. th ° r °“gh beKev-rs that , h 

conditions are imposed" lediun > enunci",,.^' ,rntl >l 
' estigatfng tlIrn f " any Wrs ■ and u, 

curate observation ZZZZ" 1 a " t 

t;on. In reply to this I / ,latc trickl', Udc a '- 
fon of the very fewl I State th « (wlhl d '«P- 

Previous paragraph* i M to whic h I haw | h ! t ’" ( h 
the motive for 1 ^ whatever 4 m 1 

friends, have introduced an 1“" my °"n chi ' 
te^ 1 !'-T C(h and have /eneraS headed 

terms, which hav#» federally imposed 

the possibility of fraud'" Havingl^ 0 ^,” to P r «ent 
S ° m f 0{ ‘he conditions which IT " aSccrtai "^ 

1 £ b modes 

*** I- t ;"ir r 

oecastons, where, through mistaken n “tonofS, e t 
fmoo"! , C ; tain ‘: ifl, ' ng ° bServances ’ «>* condftl 

* P V' f m,?ht render 'ess easy the detection of 
fraud 

T have said that darkness is not essential. It is how- 
r '.f-r. a well-ascertained fact that when the force is 
weak a bright light exerts an interfering action on 
vimc r>f the phenomena. The power possessed by Mr. 
Ff'»nif i< sufficiently strong to withstand this antagonis- 
*: influence; consequently, he always ohiccts to dark* 
nrc: ,f hi* f ftwcts Indeed, except on two occasions, 
wh*n. inf softie partictflar experiments of my * 


< Holr on ,17 
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light was excluded, everything which I have wit¬ 
nessed with him has taken place in the light. I have 
had many opportunities of testing the action of light 
of different sources and colours, such as sunlight, 
diffused daylight, moonlight, gas, lamp, and candle 
light, electric light from a vacuum tube, homogeneous 
yellow light, etc. The interfering rays appear to be 
those at the extreme end of the spectrum. 

I now proceed to classify some of the phenomena 
which have come under my notice, proceeding from 
the simple to the more complex, and briefly giving 
under each heading an outline of some of the evidence 
I am prepared to bring forward. My readers will re¬ 
member that, with the exception of cases specially 
mentioned, the occurrences have taken place in my ozvn 
house, in the light, and zvith only private friends present 
besides the medium. In the contemplated volume I 
propose to give in full detail the tests and precautions 
adopted on each occasion, with names of witnesses. I 
only briefly allude to them in this article. 

Class I. 

The Movement of Heavy Bodies zvith Contact, but 
without Mechanical Exertion. 


fhn is one of the simplest forms of the phenomena 
observed. Jf varies in degree from a quivering or 
vibration of the r.xmi and its contents to the actual 
tu'tw info the air of a heavy body when the hand is 

« ''d on it I hr retort is obvious that if people arc 
tr,r * n ‘ ,} * * thmg when it moves, they push it, or pull it. 
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‘ hc cas ' in nurntroLT; 0 cxpcr in>«ttali 

<<mcc 1 attach liiti ms,a nccs. hut 5 ***** thj. • 

nomena hy i, sc . lf ’* ""Porta, lce to ’,1 * m «t*r ol* 

J mu nary to r .n ’ d °nly m. • th,s cl as . V ev »' 
without contact ltr m ° Vcm «nts of^h lhem phe * 

These m „..J eSiWe ^t, 


° f ^ery <a "« indeed I „ 

bv » peculiar cold”: nome non) are ™* y sa V the SJn 

aded wind T j air ’ betimes 8 nera,, >’ prcceth 

by '<■ *"da Lt v : had sh ^o f "r i :, g »I 

some occasions whiTT ,<>Wcrcd several 1°*" abo 

‘' eta ; K 1 have „o, de ’eld SUbse< > uc n.i y C 

air, but th^* prt 1 I 1 lected any actmi „ 8 c more 

“"■Par. i, tlX"! » »>"». IK.°, 

Class II. 

7 >,e Phenom ‘*° of Percussive and 0 ,„er Attiei 

Sounds. 


The popular name of “raps" conveys a very errone- 
''11s impression of this class of phenomena. At different 
r ncs. during my experiments, I have heard delicate 
as with the point of a pin; a cascade of sharp 
.nd . i from an induction coil in full work; detona¬ 
tion* m the air; sharp metallic taps; a crackling like 
lh*f hr ird when a frictional machine is at work; 
4' " 'h Uk* scratching; the I wittering of a bird, etc. 
f It# \0 srnffKK are notked with almost every medium* 
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ach having a special peculiarity; they are more varied 
with Mr. H° n,e » but f° r Power and certainty I have 
met with no one who at all approached Miss Kate Fox. 
I'or several months I enjoyed almost unlimited oppor¬ 
tunity of testing the various phenomena occurring in 
the presence of this lady, and I especially examined 
the phenomena of these sounds. With mediums, gen¬ 
erally it is necessary to sit for a formal seance before 
anything is heard; but in the case of Miss Fox it seems 


only necessary for her to place her hand on any sub¬ 
stance for loud thuds to be heard in it, like a triple 
pulsation, sometimes loud enough to be heard several 


rooms off. Jn this manner I have heard them in a liv¬ 
ing tree on a sheet of glass—on a stretched iron wire 
-on a stretched membrane—a tambourine—on the roof 
of a cab—and on the floor of a theatre. Moreover, 
actual contact is not always necessary; I have had these 
sounds proceeding from the floor, walls, etc., when the 
mediums hands and feet were held-when she was 
standing on a chair-when she was enclosed in a wire 
ctge-and when she had fallen fainting on a sofa I 
fme heard them on a glass harmonicon—I have felt 

• hou ' <l " 1 *" d -'•> tan* 

the fingers l,v -° n 3 f sheet of P a P er > held between 

comer 81 Wh \ Tl! h ^ ^ ^ °"e 

theories whichha. kn ° wlcdgc of the numerous 
explain; h J52 'T, M ' in America, to 

•hat I could devise until th ' then ' ,n cvery wa y 

«• product /Xi k L W T ' n V ir0,ivr occl,rrpn ccs 
*y trickery or mcchantcnl means 
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An ' m P°rtant question here for« • 
t^nnon. Are the movements and so?? Up ° n «* « 
'nteingeneef At a very early stageTl^ 
was seen that the power producing thin Cn<lui *« 
not merely a blind force, but was ' . phcnome "» w ls 
governed by intelligence: thus tile soun?^ 0r 
have just alluded will be repeated a I Whlch 1 

t-es: they will come loud or 

P c es, at request and by a pre-arranged code of signals 

questions are answered, and messages given with more 
or less accuracy. 

I lie intelligence governing the phenomena is some* 
times manifestly below that of the medium. It is fre- 

• • opposition to the wishes of the me* 

mm. when a determination has been expressed to do 
>omething which might not be considered quite right, 
a\e known urgent messages given to induce a recon- 
si eration. I he intelligence is sometimes of such a 
ciaracter as to lead to the belief that it does not ema¬ 
nate from any person present. 

statements'"but "me “v bC gH ' en to prove each of theSC 

subscquentlv t suhject will be more fully discussed 
lisrenc!-. When ,rcat!n K of the source of the intel- 

Class nr. 

The A “ era,i ° n f Of Botes. 

l£?7in 

n r f"rtl, er ' v ""• "vcml , llc 

lo thp m Iirre 
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Class IV. 


; Heavy Substances when 
'' f rom the Medium. 


at a distance 


l f K . have k cen moved, when the medium 

has'not Recti' touching them, are very numerous. 1 will 
hrieflv mention a few of the most striking. My own 
chair' has been twisted partly round, whilst my feet 
were off the floor. A chair was seen by all present to 
move slowly up to the table from a far corner, when 
all were watching it; on another occasion an ami chair 
moved to where we were sitting, and then moved slowly 
back again (a distance of about three feet) at my re¬ 
quest. On three successive evenings a small table 
moved slowly across the room, under conditions which 
I had specially pre-arranged, so as to answer any ob¬ 
jection which might be raised to the evidence. I have 
had several repetitions of the experiment considered by 
the Committee of the Dialectical Society to be conclu¬ 
sive, viz., the movement of a heavy table, in full light, 
the chairs turned with their backs to the table, about a 
foot off, and each person kneeling on his chair, with 
hands resting over the backs of the chairs, but not 
touching the table. On one occasion this took place 
when I was moving about so as to see how everyone 
was placed. 

Class V. 

The Kiting of Tables and Chairs off the Ground, with- 
out Contact with any Person. 

A remark i. generally made when occurrence., of tlda 

kind are mentioned; Why i» It -nly •‘" ,l l,; ' ’ 


which heavy bodies, such as tables. 
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which do these things? \vi,. • 

furniture? 1 ni j„,| u * ,s this p r 
record facts, and do not prof.''' 31 1 011 !y 

; l "' ! U hcref ore: but indeed h | eM * r into f JN 
heavy inanimate body j„ an .' be obvious , h „N 
to rise off the rioor. ,t cannot ° rdmary dining -** 1 ?» 
but a table or a chair. Tliat this WC>1 be anyth 'ng d ’ 
ctally attached to furniture I I aVeT’** is n * i 
but like other experimental dlZ jrT™ Cvid <"«, 
gence or P°' ver . whatever it may be v°r imelli ' 

5 £ fs- «*sa 

w«"i rr*ir“r« £z, ir t* - 

sr o c r,rr r md „, 

floor, not only when nT ^ t3 “ e r ° Se fr0m tht 

under conditions which I hlT™ t0Uch,ng '*• bu < 
SUrc unquestionable proof of the ^ ** *° ** 

Class VI. 

lhe Levi,ali °» of Human Beings. 
has occurred in 

Z, kT| knC5S - Thc test "£ndh- SenCe °" fo,,r occasions 
mem qui ‘e U ", der wh « b they 

a in AO * nccrnc<l » but ocular d ° ^ aS t,le 
V to ”'he naS? 'o disturb o«r pr7T at '° n ° f * ,,ch 

, r ""firm,.,| , ’ wlnrl, ,|i e ,| C(|| h#l 1 "*H 

Wtfr- itfi 7 ^. 
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another occasion, to avoid the suspicion of this being 
in sonic way performed by herself, the iady knelt on 
the chair in such a manner that its four feet were visi¬ 
ble to us. It then rose about three inches, remained 
suspended for about ten seconds, and then slowly de¬ 
scended. At another time two children, on separate 
occasions, rose from the floor with their chairs, in full 
daylight, under (to me) most satisfactory conditions; 
for I was kneeling and keeping close watch upon the 
feet of the chair, and observing that no one might 
touch them. 

The most striking cases of levitation which I have 
witnessed have been with Mr. Home. On three separate 
occasions have I seen him raised completely from the 
floor of the room. Once sitting in an easy chair, once 
kneeling on his chair, and once standing up. On each 
occasion I had full opportunity of watching the occur¬ 
rence as it was taking place. 

There are at least a hundred recorded instances of 
Mr. Home’s rising from the ground, in the presence of 
as many separate persons, and I have heard from the 


lips of the three witnesses to the most striking occur¬ 
rence of this kind—the Earl of Dunraven Lord Lind¬ 
say. and Captain C. Wynne—their own most minute 
accounts of what took place. To reject the recorded 
evidence on this subject is to reject all human testi¬ 
mony whatever; for no fact in sacred or profane his¬ 
tory is supported by a stronger array of proofs. 

The accumulated testimony establishing Mr. Home's 
levitations is overwhelming. It is greatly to lx* desired 
that some person, whose evidence would he accepted as 
conclusive by the scientific world—of indeed there lives 


a per <•' n whose testimony in fnvour of such phenomena 
would hr taken would seriously and patiently examine 
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m£*E t i v 

levitations -, r „ ’ M °st of t h ( . „ 

willing ,o give 'iving, an(| ^J>">c ssts ^ 

</ | " ‘ V ' evid «>ce will be d-r, a few “ b Vw 
obtained. d,fficul ‘. if no( 

Class Vll. 

Voi’emenu of Variou* S,naU drti . 

C 0,Uac > with any / erso C ‘ CS mh <*> 

Phenomena which‘7 S ° me special 

more here than allude to some of th Ca " d ° littk 

;; c ;s. a., „f which, be it r ZJ >J 
under circumstances that rf >n,i * , occurred 
But it is idle to attribute these resuhs 7tS?£ 
would again remind my readers that what I Velate 
has not been accomplished at the house of a medium, 
nit in my own house, where preparations have been 
qi,,te Im P° s $it>le. A medium, walking into my dining¬ 
room, cannot, while seated in one part of the room 
with a number of persons keenly watching him, by 
trickery make an accordion play in my envn hand when 
1 hold if keys downward, or cause the same accordion 
n» float about the room playing all the time. He cannot 
introduce machinery which will wave window curtains 
or pull up Venetian blinds eight feet off. tic a knot ' n a 
handkerchief arid place it in a far corner of the room. 
4ourtd note* on a distant piano, cause a canl-platc to 
about fbc room, raise a wntrr-l>ottlc and tumbler 
from the fable, make a coral necklace rise on end. 
e,M»^e fan to move about and fan the cotnptny» or 
tn motion a pendulum when enclosed in a 1 

firmly rernenfed fr» the wall 
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Class VIII. 

Lu m in ous App carances. 

These, being rather faint, generally require the room 
to he darkened. I need scarcely remind my readers 
again that, under these circumstances, I have taken 
proper precautions to avoid being imposed upon by 
phosphoriscd oil or other means. Moreover, many of 
these lights are such as -I have tried to imitate artific¬ 
ially, but cannot. 

Under the strictest test conditions, I have seen a solid 
self-luminous body, the size and nearly the shape of a 
turkey’s egg, float noiselessly about the room, at one 
time higher than any one present could reach standing 
on tiptoe, and then gently descend to the floor. It was 
visible for more than ten minutes, and before it faded 
away it struck the table three times with a sound like 
that of a hard solid body. During this time the medium 
was lying back, apparently insensible, in an easy-chair. 

I have seen luminous points of light darting about 
and settling on the heads of different persons; I have 
had questions answered by the flashing of a bright light 
a desired number of times in front of my face. I have 
seen sparks of light rising from the table to the ceiling, 
and again falling upon the table, striking it with an 
audible sound. I have had an alphabetic communica¬ 
tion given by luminous flashes occurring before me in 
the air, whilst my hand was moving about amongst 
I have seen a luminous cloud floating upwards 
to a picture Under th$ strictest test conditions, 1 have 
than once had a solid, self-luminous, crystalline 
l*ody placed if) hand by a hand which did tint he 
long to any person in the room. In the lights ! have 
♦ # en himinoui olotld hover ovrr n heliotrope on a 
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sulc table, break a spri* riff 

lady; and on some occasion^ Carry ‘he 5l *; 

luminous cloud visibly condcn* havc SCcn a * 1 

and ca , rr >' s "™" objects about Th he f ° rm aT* 
properly belong to the next class S 

Class IX. 

The Appearance of Hands, either Self l • 
or Visible by Ordinary 

The forms of hands are frequently f eU at , , 
seances, or under circumstances where thev 

i ■»« J tai’YS'J; 

give no instances in which the phenomenon has Z 
curred in darkness, but will simply select a few of the 

numerous instances in which I have seen the hands in 
the light. 

A beautifully-formed small hand rose up from an 
opening in a dining-table and gave me a flower; it ap¬ 
peared and then disappeared three times at intervals, 
affording me ample opportunity of satisfying myself 
that it was as real in appearance as my own. This 
occurred, in the light in my own room, whilst I was 
holding the medium’s hands and feet. 

On another occasion, a small hand and ami, like a 
baby's, appeared playing about a lady who was sitting 
next to me. It then passed to me and patted my anti 
and pulled rny coat several times. 

At another time, a linger and thumb were seen to 
P ,r k ,| » r petals from a flower in Mr. Home’s button 
hoi*. a nd lay them in front «»f several persons who\>‘ r ' 
sifting near him. 

band has been repeatedly neon by myself •'*' 
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others playing the keys of an accordion, both of the 
medium’s hands being visible at the same time, and 
sometimes being held by those near him. 

The hands and fingers do not always appear to me to 
be solid and life-like. Sometimes, indeed, they present 
more the appearance of a nebulous cloud partly con¬ 
densed into the form of a hand. This is not equally 
visible to all present. For instance, a flower or other 
small object is seen to move; one person present will 
see a luminous cloud hovering over it, another will 
detect a nebulous-looking hand, whilst others will see 
nothing at all but the moving flower. I have more than 
once seen, first an object move, then a luminous cloud 
appear to form about it, and, lastly, the cloud condense 
into a shape and become a perfectly-formed hand. At 
this stage the hand is visible to all present. It is not 
always a mere form, but sometimes appears perfectly 
life-like and graceful, the fingers moving, and the flesh 
apparently as human as that of any in the room. At 
the wrist, or arm, it becomes hazy, and fades off into a 
luminous cloud. 

To the touch, the hand sometimes appears icy cold 
and dead; at other times, warm and life-like, grasping 
my own with the firm pressure of an old friend. 

I ha\c retained one of these hands in my own, firmly 
resolved not to let it escape. There was no struggle or 
effort made to get loose, but it gradually seemed to re¬ 
solve itself into vapour, and faded in that manner from 
my grasp. 


Class X. 

Direct IVciting. 

Hm is the ?'*rm employed to express writing which 










'* ll, ' t Produced I ** 

ZZ™ ******? PCr5o » pro. 

ha vc heard "i, "" <ltfr "'''niost' 1 ^ Uri, '"n ‘ 

£• Thc 42 "W™*; 

■* * 'wt“,r *• Cfs? t :*v ; s 

w -„ ' SCle Ct two m * J, Uo full , J Btltj. 

X“ :r *» Jcs - «i~s 

.rue, a t a 'T anCC which I » 

' ac[0 ^ on that acZm^j ‘ he resu ‘‘^tt^ “ “ 
du,n '. Miss Fox , 1 ." , 1 was sitting ncx °? »">• 

n ’- V , W'fe and a’lady “2 °^ pcrsoi “ inSjfta* 
n,Cd,um 's two hands in '^r* f nd .' J ho,^ 
were resting on my fee, p" „ whilst her J 

"•'• a nd my disengaged hand was'Zd" ' hf ' aWc Wo " 
A Ium, nous hand came down from^'h' 8 * Pencil 
,e r °om, and after hoverim* * thc ,,pper of 

a bC COnsidered 'he record of 

J failure often teaches more than the 

successful experiment.” It took place in thc light. 

”! rn ^ ,,Mn n,on h with only a few private friends and 
-'if. ifr/mr nrptnni .. . . ... ...lu. i 



' * ” l,u cxpenmcni. It took place in the light, 
my f/wri room, w'ith only a few private friends and 
r ^ r/TTlr present. Several circumstances, to which I 
, <rrf not further itlludc, had shown that the power that 
* strong. / therefore expressed a wish to 

of a 


r.rnwff w;h Strong / therefore expressed a wish 
tfir Actual production of a written mcssai 
h as I I i,id heard tlcicriheil a short time before hy a 
friend frmnrrjifltrjjr an alphahetie comm imiention was 
m4de it follow* “We will try ” A pencil and some 
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V / oaocr had bee. lying on the centre of the 

shed* " 1 f . , nc j| rose up on its point, and alter 

jerks to the paper, fell down. 
f d 'h m "rose and again fell. A third time it tried, but 
11 * e better result. After three unsuccessful attempts, 
r'sniill wooden lath, which was lying near upon the 
Jl ' slid towards the pencil, and rose a few inches 
ZL/the table; the pencil rose again, and propping itself 
against the lath, the two together made an effort to 
mark the paper. It fell, and then a joint effort was 
again made. After a third trial the lath gave it up, and 
moved back to its place, the pencil lay as it fell across 
the paper, and an alphabetic message told us— “We 
have tried to do as you asked, but our power is ex¬ 
hausted.” 

Class XI. 

Phantom Forms and Faces. 

These are the rarest of the phenomena I have wit¬ 
nessed. The conditions requisite for their appearance 
appear to be so delicate, and such trifles interfere with 
their production, that only on very few occasions have 
I witnessed them under satisfactory test conditions. I 
well mention two of these cases. 

In the dusk of the evening, during a seance with Mr. 

Home at my house, the curtains of a window about 

«Sht feet from Mr. Home were seen to move. A dark 

shad^y, semi-transparent form, like that of a man. 

wav* qCCn present standing near the window, 

krrr, Li T .'"'T* 1 " W ' lh l,is hand ' As w «* looked, the 
Th ,'' »nd the curtains erased to move. 

in ‘hr t,r r ' WI,,,{ H a 11,1 mnro s,r 'l < i"f{ instance. As 
U,mtr Mr. Home was .he medium. A 
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pham,™ form came from a corner of tll 
accordion m its hand, and then g Hd Jf >"**"• >o* ln 
playing the instrument. The form ^ about lhe ro^ 
present for many minutes, Mr. ,0 >« 

at the same time. Coming rather dose „ 
was sitting apart from the rest of the 11' Sdy »•» 
gave a slight cry, upon which it vanished she 


Class XII. 

Special Instances which seem to point to the 
Agency of an Exterior Intelligence. 


It has already been shown that the phenomena arc 
governed by an intelligence. It becomes a question of 
importance as to the source of that intelligence. Is it 
the intelligence of the medium, of any of the other per¬ 
sons in the room, or is it an exterior intelligence? 
W ithout wishing at present to speak positively on this 
point, I may say that whilst I have observed many cir¬ 
cumstances which appear to show that the will and in¬ 
telligence of the medium have much to do with the 
phenomena,* I have observed some circumstances which 
; eem conclusively to point to the agency of an outside 
intelligence, not belonging to any human being in the 
Space docs not allow me to give here all the 

a^uments which can be adduced to prove these points, 

^ _ , ^ 


do not wiwh my meaning to be misundorstoo* 
,, * turan is, uni that the medium's will and m 

r • 1 >v.' n< r are actively employed in any conscious 1,1 
, ', ' n< way in the production <>f the phenomena 
• they tonirfiinrs appear to act in an u ,u "i 
manner 


It 

I 

i 

i 


(C) Jeff Behary 2019 


55 








55 


but I will briefly mention one or two circumstances 
out of many. 

I have been present when several phenomena were 
going on at the same time, some being unknown to the 
medium. 1 have been with Miss Fox when she has been 
writing a message automatically to one person present, 
whilst a message to another person on another subject 
was being given alphabetically by means of “raps/* and 
the whole time she was conversing freely with a third 
person on a subject totally different from either. Per¬ 
haps a more striking instance is the following:— 
During a seance with Mr. Home, a smal 1 lath, which 
I have before mentioned, moved across the table to me, 
in the light, and delivered a message to me by tapping 
my hand; I repeating the alphabet, and the lath tapping 
me at the right letters. The other end of the lath was 
resting on the table, some distance from Mr. Home’s 
hands. 

The taps were so sharp and clear, and the lath was 
evidently so well under control of the invisible power 
which was governing its movements, that I said, “Can 
the intelligence governing the motion of this lath change 
the character of the movements, and give me a tele¬ 
graphic message through the Morse alphabet by taps on 
my hand.'” (I have every reason to believe that the 
Morse code was quite unknown to any other person 
present, and it was only imperfectly known to me.) 
Immediately I said this, the character of the taps 
changed, and the message was continued in the way I 
had requited, I he letters were given ton rapidly for 
me to do more than catch a word here and there, and 
romequ^tly I lost the message; hut 1 heard suflioirnt 
to ronviri'' me that there was a good Morse operator 
41 " *nd of the line, wherever that might be. 
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Another instance. A ladv u, 
by means of the planchette I** auton, . 

means of proving that what sic*** try ’" s to 
unconscious cerebration" n, r ro,e Was not d. 1 

musical instrument, and thus mo vin E h rai " ** * 

therefore said to this intelligence “cl musdes - 1 
contents of this room?” “Yes” wm* n , you SCc the 
■C.,, fsa ,« » read m 

my finger on a copy of the Times u *; i J putt,n 8 
behind me. but w'Lut HZ** 
reply of the planchette. "Well," I J d . 'Z™ t 
that, write the word which is now covered by 2 
finger, and I will believe you.” The planchette com'- 
mencetl to move. Slowly and with great difficulty the 
word “however” was written. I turned round and saw 
that the word “however” was covered by the tip of my 
finger. 

I had purposely avoided looking at the newspaper 
when T tried this experiment, and it was impossible for 
the lady, had she tried, to have seen any of the printed 
words, for she was sitting at one table, and the paper 
was on another table behind, my body intervening. 

Class XIII. 


Miscellaneous Occurrences of a Complex Character. 

Under this heading I propose to give Several occur* 
T' n r **s which cannot he otherwise classified owing to 
■ r "ir complex character. Out of more than a dozen 
f will select two. The first occurred in ^ 
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presence of Miss Kate Fox. To rentier it intelligible 
I must enter into some details. • 

Miss Fox had promised to give me a sconce at my 
house one evening in the spring of last year. Whilst 
waiting for her, a lady relative, with my two eldest 
sons, aged fourteen and eleven, were sitting in the 
dining-room where the sconces were always held, and 
] was sitting by myself, writing in the library. Hearing 
a cab drive up and the bell ring, I opened the door to 
Miss Fox, and took her directly into the dining-room. 
She said she would not go upstairs, as she could not 
stay very long, but laid her bonnet and shawl on a 
chair in the room. I then went to the dining-room 
door, and telling the two boys to go into the library 
and proceed with their lessons, I closed the door be¬ 
hind them, locked it, and (according to my usual 
custom at seances) put the key in my pocket. 

We sat down, Miss Fox being on my right hand 
and the other lady on my left. An alphabetic message 
was soon given to turn the gas out, and we thereupon 
sat in total darkness, I holding Miss Fox’s two hands 
in one of mine the whole time. Very soon a message 
was given in the following words: “We are going to 
bring something to show our power;” and almost im¬ 
mediately afterwards we all heard the tinkling of a 
bell, not stationary, but moving about in all parts of 
thf* room; at one time by the wall, at another in a 
further corner of the room, now touching me on the 
H^ad. and now hipping against the floor. After ring¬ 
ing about the room in this manner for fully five min' 
uf/**. »r fr|| upon the table close to my hands. 
f>i»r»ng the time this was going on no one moved, 
Miss Fox's hands were perfectly quiet. T re- 
marled that it could not be my little hand l>ell which 
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"*/ rin 8ing, f or j . 

before Mi ss i'ov . f ll,at in tl , e 

which was * l,a <i occasj^- (S^ 

l h ' bel1 -as on rU 3 « * ^ 

the book T,, al> an< ^ 1 put 

'" y the fact of th e h I!*" 1 ™' “* 

The gas was burning ^>'1 bein « * 
dining-room door J >» the hall oJS> 

"Hhout letting l ight into ^ ««M not 1 * 
k een a » accomplice in th,. 1 even liad ,u ' 

which there certainly was not* W ' th 3 duplica <« key 
t struck a hcht 'p,,_ 

beH ]yin 8 on the table before me T^’ "* my 0WTl 
the library. A glance showed that intl> 

"here it ought to have been I sa j,i , W was 
' Do you know where n^S^**** 
he rep bed. “the™ if ;* » *• * cs * Papa, 

He looked up as he s*7 Z^ 1 ^ ^ 
♦•Vq if'c nrtf *i * ^ s » anc * ^hen continued, 

, her<? ’ but lt was there a little time ago.” 

: t? u «XT° mi . mean? —has anyone come in and taken 

Ao, said he, “no one has been in; but I am sure 

] Was . there * because when you sent us in here out of 

e ining-room, J. (the youngest boy) began ringing 

ir io that I could not go on with my lessons, and I told 

him to stop." J. corroborated this, and said that, after 

‘ inging it, he put the bell down where he had found it 

1 he second circumstance which I will relate oc- 

'irr'd in the light, one Sunday evening, only Mr. 

Horn#- and members of my family being present. My 

wtfr- and f had been spending the day in the country, 

nod had brought home a few flowers we had gathered. 

N iching home, we gave them to a servant to P ul 

’ h ' fn if, wal f*T Mr Home came soon after, nnd ** 

one* proceeded to tfir dining-mom. As we were 
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sitting down, a servant brought in the flowers which 
she had arranged in a vase. 1 placed it in the centre 
oi the dining- table, which was without a cloth. This 
W<1S the first time Mr. Home had seen these flowers. 


After several phenomena ^mnu, ___ 

wrsation turned upon some circumstances which 
seemed only explicable on the assumption that matter 
had actually passed through a solid substance. There¬ 
upon a message was given by means of the alphabet; 
“It is impossible for matter to pass through matter, 
but we will show you what wc can do.” We waited in 
silence. Presently a luminous appearance was seen 
hovering over the bouquet of flowers, and then, in full 
view of all present, a piece of Chinagrass 15 inches long, 
which formed the centre ornament of the bouquet, 
slowly rose from the other flowers, and then descended 
to the table in front of the vase between it and Mr. 
Home. It did not stop on reaching the table, but went 
through it, and we all watched it until it had entirely 
passed through. Immediately on the disappearance of 
the grass, my wife, who was sitting near Mr. Home. 

them, holding diTpi^e oTgral'^It between 

a so "; ,d audibic * 

sawX pie e Z ^ ,hC h . and ’ but a " «" room 
Krjbc ., f) . ' f , graS . S mov,n 8 about as I have do¬ 
ff ome’, | ri n!h' 4 ' 1 " " nle " lis Wns taking Place, Mr. 
on t , W FC sccn bv *» to be quietly resting 

'able w.,; , , , ,K inches from his hands. The 

then waV^ T f ,l !" i "*‘ room ' "P r,,i "K with a 
‘ no leaf m ||, and the Junction of the 
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of Pressure 0r >i • d,d not ,y 4 "d J ** 

r abras ion. ,h ^ the 

to Accoutrr T|u p 

«£££-* phenomena °*** 

Panyfoo1? m ^ Jjj 

Jt ^ obvious that this tu 

y ery small proportion of “7 T" 0nly acconn ‘ for, 
wiUmg to admit that . ' /act5 I 

The public have heard much^ medium5 of 

have taken advantage of th, , < , T »ta 

“ahstic excitement m fid the “ d ' mand * ^ 

earned guineas; whilst others whoTave 

seem * Solely i" 1 "*' 1 "' 6 arc tom P ltd to cheat, 

se- era! c fl ^r* dCS ’ rC f ° r notorie » r - 1 have met with 

v> 111 u "J ,mp ° itl,rc - wmc very ingenious, other. 

P Pab < ‘ ,hat no person who has witnessed the 
* nmne phenomena could be taken in by them. An en- 

2 Wftr subject finding one of these case* at his 

initiation is di*gu*t<*rj with what he detects it 
'/nc* to Ik- am mi^nture; and he not unnaturally gn** 
werff to * H4 Reeling», privately or in print, by a *«rf*P* 
i ** • r V'i*iriMti'>n nf the whole grntis “medium" Agai«. 
*tfh 4 thoroughly genuine rneiHiitn, the fir«t phenomena 
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which arc observed are generally slight movements of 
the table, and faint taps under the medium's hands or 
feet. These, of course, are quite easy to be imitated by 
the medium, or anyone at the table. If, as sometimes 
occurs, nothing else takes place, the sceptical observer 
goes away with the firm impression that his superior 
acuteness detected cheating on the part of the medium, 
J who was consequently afraid to proceed with any more 

I 'm tricks in his presence. He, too, writes to the news¬ 

papers exposing the whole imposture, and probably in¬ 
dulges in moral sentiments about the sad spectacle of 
persons, apparently intelligent, being taken in by im¬ 
posture which he detected at once. 

i * There is a wide difference between the tricks of a 
professional conjurer, surrounded by bis apparatus, and 
aided by any number of concealed assistants and con¬ 
federates, deceiving the senses by clever sleight of hand 
on his own platform, and the phenomena occurring in 
the presence of Mr. Home, which take place in the 
light, in a private room that almost up to the com¬ 
mencement of the seance has been occupied as a living 
room, and surrounded by private friends of my own, 
who not only will not countenance the slightest de¬ 
ll ception, but who are watching narrowlj everything 
B* takes place. Moreover, Mr. Home has frequently 

been searched before and after seances and he akvays 
I offers to allow it. During the most remarkable occur- 
fences I have occasionally held both his hands, and 
placed my feet on his feet. On no single occasion 
have 1 proposed a modification of arrangements for 
purpose of rendering trickery less possible which he 
has not at once assented to, and frequently he has 
hrrrH'df 'l r «wri attention to tests which might hr tried. 
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I speak chiefly of Mr. Home, as he 

more powerful than most of the mediums * I u mUch 

perimented with. But with all I have taken such* 

cautions as place trickery out of the list of C ^ 
explanations. P°3sible 


Be it remembered that an explanation to be of an 
value must satisfy all the conditions of the problem 
It is not enough for a person, who has perhaps se^n 
only a few of the inferior phenomena, to say, “I sus _ 

pect it was all cheating,” or “I saw how some of the 
tricks could be done.” 

Second Theory .—The persons at a seance are the 

victims of a sort of mania or delusion, and imagine 

phenomena to occur which have no real objective ex¬ 
istence. 




u»rd Theory, —The whole is 
or unconscious cerebral action. 

medium^' 7 7' ff<>ry ;— The result of the spirit of 

or all of P 'hV aPS 7 aSSOciation witl > the spirits of so 
311 of the People present. 

bracing more thanT small CVKlC ." tly mca l >able of c 
p “'ey are improbable^ l"' P, ~* 

'-e dismissed ve^ br ieS y ‘ h ° 

r. m r., r , W r*.r| , Tha C t h It must 

actions of rv ii 

11 "l ,ir| t* or dovi 
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personifying who are what they please, in order to 
undermine Christianity and ruin men's souls. 

Sixth Theory .—The actions of a separate order of 
beings, living on this earth, but invisible and imma¬ 
terial to us. Able, however, occasionally to manifest 
their presence. Known in almost all countries and 
ages as demons (not necessarily bad), gnomes, fairies, 
kobolds, elves, goblins, Puck, etc. 

Seventh Theory .-The actions of departed human 
beings—the spiritual theory par excellence. 

Eighth Theory.—(The Psychic Force Theory)—This 
is a necessary adjunct to the 4 th, 5 th, 6th, and 7 th 
theories, rather than a theory by itself. 

According to this theory the “medium,” or the circle 
ot people associated together as a whole, is supposed 
to possess a force, power, influence, virtue, or gift, by 
means of which intelligent beings are enabled to pro¬ 
duce the phenomena observed. What these intelligent 
beings are is a subject for other theories 

ft is obvious that a “medium” possesses a something 
which is not possessed by an ordinary being. Give this 
something a name. Call it “r” if you like. Mr. Ser¬ 
jeant Cox calls it Psychic Force. There has been so 
much misunderstanding on this subject that I think it 
best to give the following explanation in Mr. Serjeant 
Cox's own words:— 

"The Theory of Psychic Force is in itself merely the 
recognition of the now almost undisputed fact that 
;md<r certain conditions, as yet but imperfectly ascer¬ 
tain* d. and within a limited, but as yet undefined, dis- 
tmA* Irtfin til'’ bodies of certain persons having a 



(C) Jeff Behary 2019 


64 







without muscular 4 

ence of Such "in'Zt m SOlid s »Cnc° ns S J 'i» 

nonienon, it i s r . t ‘" 1Uat ‘on i s , ts - A* % 

oi ; is controlled by Z T !* * CS 

intelligence, it i s an „ to be often directed by 

' he < i' rec ting Intelligence' of ^ aSOnabIe conc,usi °n that 
s r ame Intelligence !“• ^ external for « is the 
. Thls >s the force to wl • ?T tS the Force internally, 
'■as been gi V e n by JC ' ** narae of p W h 'c Force 

x, h ' cb 1 th us contend t^f Pr ° Per,y designating a for « 

* , Inf °f the Alan e traced back to the Soul or 

t L° pt tJl,s theory of p* S s . OUrce< But I and all who 
whlcl1 the rl ^ ,C Force as being the agent 
Z t y **-<« to asser7?; ,,ena 3re educed, do not 

rnt «%c^cTVl^ ,CS Seizcd and di ,S Psychic Forcc may 
ir 'I<*nt . d, an the Min i r (,rected by some other 

. pr fl d ,? f Psychic. The most 

Cu, "”' ler the ;,.' y admil ‘he existence of 

,h « y .h.r/rh .h has n n ,na PPw>Priate name of 

r,; .i j* * ,,r ibut e< j' s,> 'rit» of .i* m . ,ly whatever), for 

. It „ •/->, y of Ut ?* the Magnetism 

,w -.. Medium. The 

•ychlc Force amt 
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. cniritiialists consists in this-that we contend that 
k! is as yet insufficient proof of any other directing 
l ,ent than the Intelligence of the Medium, and no 
|Xof whatever of the agency of Spirits of the Dead; 
while the Spiritualists hold it as a faith, not demanding 
further proof, that Spirits of the Dead are the sole 
agents in the production of all the phenomena. Thus 
the controversy resolves itself into a pure question of 
fact, only to be determined by a laborious and long- 
continued series of experiments and an extensive col¬ 
lection of psychological facts, which should be the first 
duty of the Psychological Society, the formation of 
which is now in progress.” 
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MISS FLORENCE COOK'S MEDl tMSHlp 

[The following letters appeared in the • 

journals at the dates which they hcar'l’"'’^ 


Sir-11 has been my endeavor to keep as cl M , , 
troversy as possible, in writing or speakin i!' 
inflammatory a topic as the phenomena called c ' *° 
Except in very few cases, where the prominent o'y* 1 
of my opponent would have caused my silence 
ascribed to other than the real motives, I have nia.'lc ** 
reply to the attacks and misrepresentations which' *° 
connection with this subject has entailed upon me. 

The case is otherwise, however, when a few lines 
from me may perhaps assist in removing an unjust sus- 
picion which is cast upon another. And when this other 
person is a woman—young, sensitive, innocent—it be¬ 
comes especially a duty for me to give the weight of 
my testimony in favour of her whom I believe to be 
unjustly accused. 

Among all the arguments brought forward on either 
side touching the phenomena of Miss Cock’s medium- 
ship, I sec very few facts stated in such a way as to 
iead an unprejudiced reader, provided he can trust the 
judgment and veracity of the narrator, to say, Here 
at last is absolute proof.” I see plenty of strong as s er 
;ion, much unintentional exaggeration, endless conjee 
ture and supposition, no little insinuation of frau , * 
so me amount of vulgar buffoonery; but no one 
r/r.rr forward with a positive assertion, hnsci njtf ^ 
'•viffr nre of his own senses, to the effect 1 ,at ™ 
form which calls itself "Katie” is visihe in c# j nC t 
th* body of Miss Cook is either actually » 
t/r is not there 
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I appears to me that the whole question narrows 
a eif 'into this small compass. Let either of the above 

heniafives be proved to be a fact, and all the other 
collateral questions may be dismissed. But the proof 
must he absolute, and not based upon inferential reason¬ 
ing, or assumed upon the supposed integrity of seals, 
knots, and sewing; for I have reason to know that the 
power at work in these phenomena, like Love, “laughs 
at locksmiths." 

1 was in hopes that some of those friends of Miss 
Cook, who have attended her seances almost from the 
commencement, and who appear to have been highly 
favoured in the tests they have received, would, ere 
this, have borne testimony in her favour. In default, 
however, of evidence from those who have followed 
these phenomena from their beginning nearly three 
years ago, let me, who have only been admitted, as it 
were, at the eleventh hour, state a circumstance which 
came under my notice at a seance to which I was in¬ 
vited by the favour of Miss Cook, a few days after the 
disgraceful occurrence which has given rise to this con¬ 
troversy. 


I he seance was held at the house of Mr. Luxmore, 
and the “cabinet" was a back drawing-room, separated 
from the front room in which the company sat by a 
curtain. 



The usual formality of searching the room and ex- 
amming the fastenings having been gone through. Miss 
Cook entered the cabinet. 

After a little time the form of Katie appeared at the 
curtain, but soon retreated, saying her tnc- 
mrn w-n not well, and could not be put into a suOi- 
Ci*nf y deep deep bo make it safe fnr her to be left 
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I was sitting within a few t, . 

M,m ;' »«<* M« Oh* was sZ n °J ' hc **■* 
quently hear her „,oan and sob> ^ 

*" Of .he j* Whoielt 

' CaS s!md, "S before me i„ , he ‘ ,or * of Kalif 

a sobbing, mooning sound id*«r * ,MC,l » hard 

Co °* "ad been making al TetaUU "' a ' "** 
of the seance, come from behind the :u L U ’ h °' e ( ' W 
young lady was supposed to be Ling. **"* '*» 

4 -? - a L th a C s TZrjTS* m T ** 

""it 

the moan came from Miss Cnnh°- "Y °"’ n SCnses that 
the figure was outside is ton t th ® cabmct - whilst 
me re inference to tli- ° stron ^ to upset by a 

Vour readel s ‘ I::;"’ ^ ~ 

that I wall not conte hasri "T an< ' W ' 1 !’ 1 hope ’ helievc 
to agree with me on in.' nY- ° 30 op,nion ’ or ask them 
«P«ting ,oo much , -. if , 0 ”' ev idence. It is perhaps 
hnve meruionori will have'* ,hat thp 'if’e incident I 
- 1 't had with me Rut S , ame we, Sht with them 

r h ° a ™ inclined I US . ^ ^ ° f ‘hcm-Lct 

evidenr their judgment umn^ • M ’ SS Cook harshly 

'tuestion Wh,Ch 1 ,hl ' nk will be YifrY forward positive 

c suffic| cit to settle the 

Cook is 

7^;r,i,fr *, 

Z< nUy P -'cnd ov ' 0m ‘ ° r * WO j' lends. 

,n ' t "- Ll::7 o-'-hT “r .. ■««» 

" ,UV * not bee , ' " lm " be given 

“ <H "t on man* 
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•ceks, but enough has taken place to thoroughly con¬ 
vince me of the perfect truth and honesty of Miss Cook, 
and to give me every reason to expect that the promises 
so freely made to me by Katie will be kept. 

Ml 1 now ask is that your readers will not hastily 
assume that everything which is prima facie suspicious 
necessarily implies deception, and that they will suspend 
their judgment until they hear from me again on this 
subject.—I am, &c. 

William Crookes. 

20 Mornington Road, London. 

February 3, 1S74. 


SPIRIT-FORMS. 

In a letter which I wrote to this Journal early in 
February last, speaking of the phenomena of spirit- 
forms which have appeared through Miss Cook's 
nediumship, I said, “Let those who are inclined to judge 
Miss Cook harshly suspend their judgment until 1 bring 
orward positive evidence which I think will be suffi¬ 
cient to settle the question. Miss Cook is now devoting 
lerself exclusively to a series of private seances with 
ne and one or two friends. . . • Enough has taken 
’lace to thoroughly convince me of the pcrtect truth 
nd honesty of Miss Cook, and to give me every reason 
xpcct that the promises so freely made to me » 

' that' letter'"! described an incident which, to my 
wen. very far .-ward, convince me . a. Katte 
1 Cook were two separate material beings. 

;1 KMir Zt .side the cahinet. ... before 
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' ’ an ‘ l 1 hrard a moaning noise r 

the cabmet. 1 am happy „ S ., V I fr ° m Mis, c , 

« ln «l the "absolute proof” ' h . at 1 have a , i°° k ! » 
above-quoted letter. ‘° Wh,cI > I ref“ la >‘ * 

I will, for the present, pass r 
which Katie has given : of the te* 

M*ss Cook has favored me with T * q, ' cstio ^ whi 

™ »;» »l, *„** « «, h l' 

ha< - I have for some time ,1, havc 
w..h a Phosphorous lamp, consi^g 7 /****"* 
containing a little nhiera ? , 6 ~°z* or 8-07 

- h,„ l, it r«« 

th ; s lan >P some of the myster ous oh * light of 
cabmet might be rendered visib^ P ' e, *"’’ e " a °f the 
expressed herself hopefully as' J th 1,35 also 

March tath during l ‘ * ‘ same result, 

heen Walking amongst usandl",? ?’ * ftw Katic had 
retreated behind the curtain te" 8 ° r S ° me time - *« 
atory, where the comm Whlch separa ‘ed n,y labor- 
wh.ch did temporary duty'? 5 S1 “ m8 ' fr ° m my ,ib rary 
£? «« to the eunain Id In a minute 

sir mt ° the room and f? ed me t0 her ' saying, 
me c,??', r>Ped ,low "” Katie f medium ’ s head up, 
dress 0 'j C . d in hcr «s«al w ??! the " sta nding before 

Cook! Kat'iTTw^ Walk ed intoj? £* tl ' rba " ^ 
Mis, Cook , T" nK as ' ( le to alio hrar >' up t° Miss 

I' 1 ^ haSL P T- 1 *>”"« 

;,s ? : n«£ 

n». r * ,, ve, vft ,| rr ^‘Rtnnir, }, m , . s ( was 

.. 

hetave,. rn "°: Not 

Wor ' - 
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.- n ir on to the sofa from the position into which 
Via u y\. 

she had fallen. 

On returning to my post of observation by the curtain, 
Katie again appeared, and said she thought she would 
I* able to show herself and her medium to me at the 
same time. The gas was then turned out and she • 
asked for my phosphorus lamp. After exhibiting her¬ 
self by it for some seconds, she handed it back to me, 
saying. “Now come in and see my medium.” I closely 
followed her into the library, and by the light of my 
lamp saw Miss Cook lying on the sofa just as I had 
left her. I looked round for Katie, but she had dis¬ 
appeared. I called her, but there was no answer. 


On resuming my place, Katie soon reappeared, and 

„ , me , that sl,e had becn standing close to Miss Cook 
a;: the time. She then asked if she might try an ex¬ 
periment herself, and taking the phosphorus lamp from 
me she passed behind the curtain, asking me not to 
3n ror present. In a few minutes she handed 
the lamp back to me, saying she could not succeed, as 
?he had used up all her power, but would try again 
'tm/ther time. My eldest son, a lad of fourteen, who 


itting opposite me, in such a position that he could 
5f ' r behind the curtain, tells me he distinctly saw the 
phosphorous lamp apparently floating about in space 
over Miss Cook, illuminating her as she lay motionless 
on the sofa, but lie could not see anyone holding tJie 
bmp. 


p„, on to a held last night a. Hackney. 

,, never appeared to greater perfection, ami for 

.... jz ...,r— 

» f .1., u/ifii ilmnc present. < 8CVC 

z* «*» when wt-iun*."■««»- 
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pression conveyed to my mind that it 
woman by my side, instead of a visitor , * aS a UvW 
world, was so strong that the tempta^ ^ 
recent celebrated experiment became almost l ^ 4 
heeling, 'however, that if I had not a spirit T‘ Slib1 '- 
a 1 events a lady close to me, I asked her pen* d 4 * 
clasp her in my arms, so as to be able toT 7°" *° 
interesting observations which a bolrl • ri ^ 

—.“r r ~.,„ 

was graciously given, and I accordingly did-wT" 
any gentleman would do under the circumstances Mr 
oloknian will be pleased to know that I can corru¬ 
gate his statement that the “ghost” (not “struggling" 
however) was as materia! a being as Miss Cook her- 
selt But the sequel shows how wrong it is for an ex 
Perimentalist. however accurate his observations ma" 

insuffiri Cn , ° t0 draW a " lmportant conclusion from an 
insufficient amount of evidence. 

ti™ ‘to Thow T" 1 S ,‘; e thoilght she wouId be able this 
to turn the bj 'IT Tl M,ss Cook together. I was 
•amp into the m ’ 111 tbCn conie w 'th my phosphorus 

shorthand to tak-r* i 3 * nen< * w,1 ° w-as skillful in 
when in the cabinet °k!!l ^ statement 1 might make 

to fir8t impressions/ and n of g ^ . ,mportance attaching 
memory than necessary tr W,Sh,ng to leave more to 

1 went cautir ..cl n ° tCS 3r ° now be ^°rc me. 

ml! n ,Kmt u " Mi„ c«K,k' l,e i r f° n, ’, it Wn « dark > «" d 

* 'iiHtWw V 0 ""-’ 1 k -' «i" eme C r r tuT'""* 

"h* ..*•£*""« billy tk ‘ “">p, and 

■"’> .* V k vel 

1 r, “*'ly sen... !' be evening, 

1 " ,,r 1 "I no. „ love 
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. n i took her hand and held tlie light quite close to 
* f a c C , but continued quietly breathing. Raising the 
lamp, I looked around and saw Katie standing close 
behind Miss Cook. She was robed m tlowing white 
drapery as we had seen her previously during the 
stance. Holding one of Aliss Cook s hands in mine, 
and still kneeling, 1 passed the lamp up and down so 
as to illuminate Katie's whole figure, and satisfy myself 
thoroughly that 1 was really looking at the veritable 
Katie whom I had clasped in my arms a few' minutes 
before, and not at the phantasm of a disordered brain. 
She did not speak, but moved her head and smiled in 
recognition. Three separate times did I carefully ex¬ 
amine Miss Cook crouching before me, to be sure that 
the hand I held was that of a living woman, and three 
separate times did I turn the lamp to Katie and examine 
her with steadfast scrutiny, until I had no doubt what¬ 
ever of her objective reality. At last Miss Cook moved 
slightly, and Katie instantly motioned me to go away. 

I went to another part of the cabinet, and then ceased 
to see Katie, but did not leave the room till Miss Cook 
woke up, and two of the visitors came in with a light. 


Before concluding this article I wish to give some 
of the points of difference which I have observed be¬ 
tween Miss Cook and Katie. Katie's height varies, in 
my house I have seen her six inches taller than Aliss 
Cook. Last night, with bare feet, and not “tiptoeing, 
she was four-and-a-half indu-s taller than Miss Look. 

Katie's neck was hare tart night; the *•» 
smooth both to touch and sight, whilst on Miss Look 

n*rk 
ft* nte* 


,rt, both to touch and sight, whilst on Miss look , 
i« ii large Winter, which under similar cit 

li.7in.llv visible and rough to the touch 
arr uniderred. whilst Miss Cook habitually 
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wears earrings. Katie’s complexion is very fair 
that of Miss Cook is very dark. Katie’s fingers'^' 1 ' 
much longer than Miss Cook’s, and her face is T* 
larger. In manners and ways of expression there 
also many decided differences. 

Miss Cook's health is not good enough to allow of 
her giving more of these test seances for the next few 
weeks, and we have, therefore, strongly advised her 
to take an entire rest before recommencing the experi¬ 
mental campaign which I have sketched out for her, 

and the results of which I hope to be able to record at 
some future day. 

20 Mornington Road, N. W. 

March 30th, 1874. 
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THE LAST OF KATIE KING. 


Having taken a yen’ prominent part of late at Miss 
On'k’s seances, and having been very successful in 
taking numerous photographs of Katie King by the aid 
of the electric light, I have thought that the publication 
of a few of the details would be of interest to the 
readers of the Spiritualist, 


During the week before Katie took her departure she 
gave seances at my house almost nightly, to enable me 
to photograph her by artificial light. Five complete sets 
of photographic apparatus were accordingly fitted up 
for the purpose, consisting of five cameras, one of the 
whole-plate size, one half-plate, one quarter-plate, and 
two binocular stereoscopic cameras, which were all 
brought to bear upon Katie at the same time on each 
occasion on which she stood for her portrait. Five 
sensitising and five fixing baths were used, and plenty 
of plates were cleaned ready for use in advance, so that 
there might be no hitch or delay during the photographic 
operations, which were performed by myself, aided by 
one assistant. 


My library was used as a dark cabinet. It has fold¬ 
ing floors opening into the laboratory; one of these 
doors was taken off its hinges, and a curtain suspendc 
in its place to enable Katie to pass in and out easily. 
Those of our friends who were present were sea e 
the laboratory facing the curtain and **em*£££ 

placed a little behindI them, ^jj^raph nitythlng also 
when she came outside, ami I" P '* ^ ^ withdrawn 
in - rdr the cabinet, when*- . worc three or four 

f,„ the purpose. Each evenmg giving at least 

#*oo#tirr» of plates in Nic nvi 
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fifteen separate pictures at each seance; some nt e 
were spoilt in the developing, and some i„ 
the amount of light. Altogether I have forty-fom „ " 8 
tives, some inferior, some indifferent, and some 
lent. ! 

Katie instructed all the sitters but myself to kceo 
their scats and to keep conditions, but for some time 
past she has given me permission to do what 1 liked 
—to touch her, and to enter and leave the cabinet al¬ 
most whenever 1 pleased. I have frequently followed 
her into the cabinet, and have sometimes seen her and 
her medium together, but most generally I have found 
nobody but the entranced medium lving on the floor, 
Katie and her white robes having simultaneously dis¬ 
appeared. 

During the last six months Miss Cook has been a 
frequent visitor at my house, remaining sometimes a 
week at a time. She brings nothing with her but a 
little hand-bag, not locked; during the day she is con¬ 
stantly in the presence of Mrs. Crookes, myself, or some 
other member of my family, and, not sleeping by her¬ 
self, there is absolutely no opportunity for any prepara¬ 
tion even of a less elaborate character than would be 
required for enacting Katie King. I prepare and ar¬ 
range my library myself as the dark cabinet, and usually, 
after Miss Cook has been dining and conversing with 
us, and scarcely out of our sight for a minute, she 
walks direct into the cabinet, and I, at her request, lock 
its second door, and keep possession of the key all 
through the seance; the gas is then turned out, and 
Miss Cook is left in darkness. 

()n entering the cabinet, Miss t ook lies down upon 
th' fb**r, with her head on a pillow, ami is soon on* 
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Bi ' During the photographic scant c t Katie muffled 
^anced. up in a sliawl to prevent the light 

hC r Tupon her face. 1 frequently drew the curtain on 
ide when Katie was standing near, and it was a 
0m mon thing for the seven or eight of us in the 
Oratory to see Miss Cook and Katie at the same 
thne, under the full blaze of the electric light. We did 
not on these occasions actually see the face of the 
medium because of the shawl, but we saw her hands 
and feet; vve saw her move uneasily under the influence 
ot the intense light, and we heard her moan occasion¬ 


ally. 1 have one photograph of the two together, but 
Katie is seated in front of Miss Cook’s head. 


During the time I have taken an active part in these 
seances Katie’s confidence in me gradually grew, until 
she refused to give a seance unless I took charge of 
the arrangements. She said she always wanted me to 
keep close to her, and near the cabinet, and I found 
that after this confidence was established, and she was 


satisfied I would not break any promise I might make 
to her, the phenomena increased greatly in power, and 
tests were freely given that would have been unobtain- 


ble had I approached the subject in another manner, 
he often consulted me about persons present at the 
•ana's, and where they should be placed, for of late 
ie had become very nervous, in consequence of certain 
l-advised suggestions that force should be employed as 
n adjunct to more scientific modes of research. 

One Of the most interesting of the picture j^ne^.n 
diirh I am standing by 111* ° ‘ fl \fter- 

'7* -.IM,?Katie.' placed'her and 

rj,.... 











graphed by the same cameras, placed exactly as in the 
other experiment, and illuminated by the same light 
When these two pictures are placed over each other, the 
two photographs of myself coincide exactly as regards 
stature, etc., but Katie is half a head taller than Miss 
Cook, and looks a big woman in comparison with her. 
In the breadth of her face, in many of the pictures, she 
differs essentially in size from her medium, and the 
photographs show several other points of difference. 

Iiut photography is as inadequate to depict the perfect 
beauty of Katie’s face as words are powerless to de¬ 
scribe her ciharms of manner. Photography may, in¬ 
deed, give a map of her countenance; blit how can it 
reproduce the brilliant purity of her complexion, or the 
ever-varying expression of her most mobile features, 
now overshadowed with sadness when relating some of 
the bitter experiences of her past life, now smiling with 
all the innocence of happy girlhood when she had col¬ 
lected my children round her and was amusing them by 
recounting anecdotes of her adventures in India? 

“Round her she made an atmosphere of life; 

I he very air seemed lighter from her eves 
I hey were so soft and beautiful, and rife' 

With all we can imagine of the skies; 

Her overpowering presence made you feel 
It would not he idolatry to kneel." 

Having seen so much of Katie lately, when she has 
been illuminated by the elcotric light, T am enabled to 
add to the points of difference between her and her 
rm'dium which 1 mentioned in a former article. 1 have 
the most absolute certainty that Miss Cook and Katie 
irr two -vcparah individuals so far ns tlieir bodies are 
r/rfu'>rned Several little marks on Miss Cook’s faee 
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absent on Katie’s. Miss Cook’s hair is so dark a 
h^wn as almost to appear black; a lock of Katie’s, 
hich is now before me, and which she allowed me to 
cut from her luxuriant tresses, having first traced it up 
to the scalp and satisfied myself that it actually grew 
there, is a rich golden auburn. 

One evening I timed Katie’s pulse. It beat steadily 
at 75, whilst Miss Cook’s pulse a little time after was 
going at the usual rate of 90 . On applying my ear to 
Katie’s chest I hear a heart beating rhythmically inside, 
and pulsating even more steadily than did Miss Cook’s 
heart when she allowed me to try a similar experiment 
after the seance. Tested in the same way, Katie's lungs 
were found to be sounder than her medium’s, for at 
the time I tried my experiment Miss Cook was under 
medical treatment for a severe cough. 

You readers may be interested in having Mrs. Ross 
Church’s and your own accounts of the last appearance 
of Katie supplemented by my own narrative, as far as I 
can publish it. When the time came for Katie to take 
her farewell I asked that she would let me see the last 
of her. Accordingly when she had called each of the 
company up to her and had spoken to them a few words 
in private, she gave some general directions for the 
future guidance and protection of Miss Cook, hrom 
these, which were taken down in shorthand, I quote the 
following: “Mr. Crookes has clone very well through¬ 
out, and 1 leave Flofrie with the greatest confidence in 
hi> hands, feeling perfectly sure he will not alvusc the 
trust I place in him, He can act in any emergency 
better than 1 ran myself, for lie has more strength. 

H .vmg concluded her directions Katie invited me into 
,h„ cl,inn will, tin, nnrl dllowdrt iw I" «••»"»' * heM 
to the end 







Ho 

After closing the curtain she conversed „• . 1 

some time, and then walked across the roo, V “ ’ me for 
Miss Cook was lying senseless on the H to wh 're 
over her, Katie touched her, and said 
l'lorne, wake up 1 I must leave you now." m ' Up - 
then woke and tearfully entreated Katie to stav” r°° lt 
time longer. “My dear, I can’t; my work is , 4 “ Ut 

bless you,” Katie replied, and then contin,, i ‘ G ° d 

»Mm a*. For jz x :r»rsf 

versing with each other, till at last Miss Col’s", 
prevented her speaking. Following Katie’s instniodo” 
I then came forward to support Miss Cook, who was 
falling on the floor, sobbing hysterically. I 
round, but the white-robed Katie had gone. As sooJ 

amed andTf m* Sufficie ' lt,y oalmed - a light was pro- 
and I led her out of the cabinet. 

lately 0 favored With which Miss Cook has 

strength, and T • proved a sever « tax upon her 
edgment of the "ur t0 - nlal<e the most public acknowl- 

readiness to 1 ^ Under f ° heF for her 

that I h, 1 c ln m y experiments Every test 

— ,*> 

forward in speech and T l ’ “ ° Pen and stral S ht - 

proaching the slightest sv.nn'/ ***? anythin S a p- 

indeed, T do not hclW \ P ° ni 3 wisb to deceive. 

f *e found out very ouickl V* s *' e W0lr ld certainly 

altogether forci^ 7 SUCh a »*• of action is 

;‘ r ,nn "eent nchoal.gi r | of fif.l'T L And . to imagine that 
Mru| ,},r ” successfully r^rr b< * ab,c to COO- 

It’"]". ^ irn ^»*»re a, Xd T Wn so 

*' , " W bear „ rir( ,., , ’ Jf * hp Upon her. 

""y. should lie willing ,o 
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be searched at any time, either before or after Lite 
stance, and should meet with even better success in my 
own house than at that of her parents, knowing that 
she visited me with the express object of submitting to 
strict scientific tests—to imagine, I say, the Katie King 
of the last three years to be the result of imposture 
does more violence to one’s reason and common sense 
than to believe her to be what she herself affirms. 

It would not be right for me to conclude this article 
without also thanking Mr. and Mrs. Cook for the great 
facilities they have given me to carry on these obser¬ 
vations and experiments. 


SIR WILLIAM CROOKES ADDRESSES THE 
BRITISH ASSOCIATION. 

At the annual assembly of that most representative 
body, the British Association, at Bristol, in 1898, Sir 
William Crookes again declared himself upon the sub¬ 
ject of his researches. 

Since his first utterance, in 1874, many doubters had 
arisen who had declared that the scientist had swerved 
from his former course and no longer believed in the 
genuineness of the manifestations witnessed. His words 
before the British Association leave no doubt in the 
mind. He said: 

No incident in my scientific career is more widely 
bwn than tihe part I took many years ago in certain 
psychic researches. Thirty years have passed since 1 
published an account of experiments tending to show 
outside our scientific knowledge there exists a 
Porrr exercised by Intelligence differing from the ordi- 
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nary intelligence common to mortals. This 
life is, of course, well understood by those wh "i *** 
ored me with die invitation to become your pLaid,™' 
1 erhaps among my audience some may feel curious 
to whether 1 shall speak out or be silent. 1 elect tn 
speak, although briefly. To ignore the subject would 
be an act of cowardice—an act of cowardice I feel no 
temptation to commit. 

I have nothing to retract. I adhere to my already 
published statements. Indeed, 1 might add much there¬ 
to. I regret only a certain crudity in those early expo¬ 
sitions which, no doubt justly, militated against their 
acceptance by the scientific world. My own knowledge 
at that time scarcely extended beyond the fact that cer¬ 
tain phenomena new to science had assuredly occurred, 
and were attested by my own sober senses, and, better 
still, by automatic record. 


1 think 1 see a little farther now. I have glimpses o: 
something like coherence among the strange elusiv. 
phenomena; of something like continuity between thos< 
unexplained forces and laws already known. This ad 
vance is largely due to the labors of another Associa¬ 
tion of Which I have also this year the honor to b< 
r resident—the Society for Psychical Research. Anc 
were I now introducing for the first time these inquir- 

*° . th „ e work * of scien <* I should choose a starting 
point different from that of old. It would he well to 
..ttm with telepathy; with the fundamental law, as I 
Wu-ve it to be. that thoughts and images may he trans- 
rr.-d from one mmd to another without the agency of 
the recognized organ, of scnsc-tliat knowledge mav 

27 t " "T" m,ml wi " ,om !»«"* eominunieated in 
n\y liifiirrto known or recognized way* 

H telepathy take place we have two physical fact|h _ 
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the physical change in the brain of A, the suggester, and 
the analogous physical change in the brain of b| the 
rccipieirt of the suggestion. Between these two physi¬ 
cal events there must exist a train of physical causes. 
Whenever the connecting sequence of intermediate 
causes begins to be revealed the inquiry will then come 
within the range of one of the Sections of the British 
Association. Such a sequence can only occur through 
an intervening medium. All the phenomena of the 
universe are presumably in some way continuous, and 
it is unscientific to call in the aid of mysterious agencies 
when with ever}' fresh advance in knowledge it is shown 
that ether vibrations have powers and attributes abun¬ 
dantly equal to any demand—even to the transmission 
of thought. It is supposed by some physiologists that 
the essential cells of nerves do not actually touch, but 


arc separated by a narrow gap which widens in sleep 
while it narrows almost to extinction during mental 
activity. This condition is so singularly like that of a 
Branly or Lodge coherer as to suggest a further analogy. 
The structure of nerve and brain being similar, it is 
conceivable there may be present masses of such nerve 
coherers in the brain whose special function it may be 
to receive impulses brought from without through the 
connecting sequence of ether waves of appropriate order 
of magnitude. Rontgcn has familiarized us with an 
order of vibrations of extreme minuteness compared 
with the smallest wave with which we have otherwise 
I,,on acquainted, and of dimensions comparable with 
fbr distances between the centers of the atoms of which 
the material universe is built up: and there is no reason 
to siqipose that we have here reached h™« °f 
fluency ft is known that Hie action of thought is ac 
.... hy certain molee.dar movements in the lira. . 








>4 


and here wc haw physical vibrations capable from their 
extreme minuteness of acting direct on individual mole¬ 
cules, while rheir rapidity approaches that of the inter¬ 
nal and external movements of the atoms themselves. 

Confirmation of telepathic phenomena is afforded by 
many converging experiments, and by many spontane¬ 
ous occurrences only thus intelligible. The most varied 
proof, perhaps, is drawn from analysis of the sub-con¬ 
scious workings of the mind, when these, whether by 
accident or design, are brought into conscious survey. 
Evidence of a region below the threshold of conscious¬ 
ness has been presented, since its first inception, in the 
“Proceedings of the Society for Psychical Research 
and its various aspects are being interpreted and welded 
into a comprehensive whole by the pertinacious genius 
of F. W. H. Myers. 

A formidable range of phenomena must be scientific¬ 
ally sifted before we effectually grasp a faculty so 
strange, so bewildering, and for ages so inscrutable, as 
the direct action of mind on mind. This delicate task 
needs a rigorous employment of the methods of exclu¬ 
sion—a constant setting aside of irrelevant phenomena 
that could be explained by known causes, including 
those far too familiar causes, conscious and unconscious 
fraud The inquiry unites the difficulties inherent in all 
experimentation connected with mind, with tangled 
hmnan temperaments and with observations dependent 
less on automatic record than on personal testimony. 
But difficulties are things to In* overcome even in the 
elui ffty branch of research known ns Experimental 
Psychology. 

If ba« been said that "Nothing worth the proring can 

p/<»ved, nor yet disproved.” True though this may 
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have been in the past, it is true no longer. The science 
Of our century has forged weapons of observation and 
analysis by which the veriest tyro may profit. Science 
has trained and fashioned the average mind into habits 
of exactitude and disciplined perception, and in so doing 
has fortified itself tor tasks higher, wider, and incon. 
parably more wonderful than even the wisest among 
our ancestors imagined. Like the souls in Plato’s myth 
that follow the chariot of Zeus, it has ascended to a 
point ot vision far above the earth. It is henceforth 
open to science to transcend all we now think we know 
ot matter and to gain new glimpses of a profounder 
scheme of Cosmic Law. 


An eminent predecessor in this chair declared that 
“by an intellectual necessity he crossed the boundary 
of experimental evidence, and discerned in that matter, 
which we, in our ignorance of its latent powers, and 
notwithstanding our professed reverence for its Creator, 
have hitherto covered with opprobrium, the potency and 
promise of all terrestrial life.” I should prefer this 
apophthegm, and to say that in life I see the promise 
and potency of all forms of matter. 

In old Egyptian days a well-known inscription was 
carved over the portal of the temple of Isis: I am 
■whatever hath been, is, or ever will be; and my veil 
no man hath yet lifted." Not thus do modem seekers 
after truth confront Nature—the word that stands for 
the baffling mysteries of the Universe. Steadily, un¬ 
flinchingly, we strive to pierce the m^ 'ieart o 
Nature from what she is to re-const met what At I as 
Lo, ami to prophesy what she yet shall be. Veil after 
v „l ,, have lifted, am! her face grows more beaut,fill. 

, )tf „., ,n<| wonderful, with every barrier that ,s with- 


dfiwfl 
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APPENDIX. 

GREAT MEN ON A GREAT THEME. 

Up to the time when I first became acquainted with 
the facts of Spiritualism I was a confirmed, philosophi¬ 
cal sceptic, rejoicing in the works of Voltaire, Strauss 

ami Carl Vogt, and an ardent admirer—as I am still_- 

of Herbert Spencer. I was so thorough and confirmed 
a Materialist that I could not at that time find a place 
m my mind for the conception of spiritual existence, or 
for any other agencies in the universe than matter and 
force. Facts, however, are stubborn things. 

The fact beats me.” 

ALFRED R. WALLACE, F. G. S., F. R. S. 

* ; * *' 1 ha< certain physical phenomena, such as the 
moving of material substances, and the production of 
sounds resembling electric discharges, under certain 
circumstances in which they cannot be explained by any 
physical law at present known, is a fact of which I am 

chcmTslry "” 35 ’ ° f '" 1C m ° St elementar >' faots ™ 

WILLIAM CROOKES, F. R. S. 

"f$ ,r -. W i ,ha « n ( ' r ° okes was editor of the London 
Quarterly Journal of Science ;’ 1 discoverer of the 
S-'lmni Amalgam process; inventor of the ndio- 

Z'." ' ortl ' co *<»Pe; WM medalist of the French 
Ar.ulemy of Sciences, and president of n,.. 11.;. ii, 

Ai < >oeiaiion for the Advancement of Science iml 
thr Society for Psychical Research. ' •"' ,l 

1 h ” r Um *‘ ,;,r ' f,,l| y conscientiously studied 
piritnal phenomena Not only I ronvlneed of th.ir 
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irrefutable reality, but I have also a profound assurance 
that they are produced by the spirits of those who have 
left earth; and further, that they only could produce 
them. M. LEON FAVRE 

Consul General of France. 

-It is absolutely impossible to account for these phe 
nomena, save by assuming the action of superhuman 
influences, or unseen spirit intelligences.” 

J. HERMAN FICHTE. 

I am a Spiritualist, and an impassioned one, and I 
am anxious to confound Materialism in the name of 


science and good sense. 


M. THIERS, 
Ex-President of France. 


“I do not hesitate to affirm my conviction, based on 
personal examination of the subject, that any scientific 
man who declares the phenomena denominated ‘mag¬ 
netic.* ‘somnambulistic/ ‘mediumie/ and others not yet 
explained by science, to be ‘impossible/ is one who 
speaks without knowing what he is talking about; and 
also any man accustomed, by his professional avoca- 
lions, to scientific observations—provided that his mind 


I 

1 men o 



rtf learning In Pump* 
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counts of apparitions as mere old wi VN ’ t ,1 
sorry for it. and I willingly take thif ^ 1 
entering my solemn protest against this ^E" ni *» r 
nicnt which so many that believe the BjKi„ , COni PH- 
who do not believe it. I owe them P { to thos « 
They well know (whether Christian know t *'**• 
that THE GIVING UP OF THESE APPARITm^ 
IS IN EFFECT GIVING UP THE BIBLE- 
know, on the other hand, that if but one account f ? 
intercourse of men with spirits is admitted, their JhSe 
castle m the air (Deism, Atheism and Materialism\ 
falls to the ground.” JOH N WESLEY™ 

“The party (Spiritualists) has an idea deeper and 
wider than Catholic or Protestant; namely, that God 
still inspires men as much as ever.” 

THEODORE PARKER. 

‘ I believe that Samuel did actually appear to Saul. 

„ I I • f . le , Ve f lere * s a su Pcmafcural # or spiritual, 
wr !d ,n which human spirits, both good and bad, live 

of I ! ° f . '“"•“wusness. ... I believe that any 

ot these spirits may, according to the order of God in 

with din 'n ,r f; CC ° f residence - * lavc intercourse 
h th w ' or,d amI become visible to mortals.” 

DR - ADAM CLARKE. 

ret7r.t,dearth 3 " ** ""'rZl have 

Z Lain T\T' CXX T W v rC “ rcat bctw «" -•«" 

*; Mwce " Nl -w York and Lo.uk,n to-day 
hnr do commttnicnlioiu between the two worl.i. 

■ i «..first 
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„„ r i purity of this great Bible truth and console 

'Tr hearts therewith.” 

our BISHOP JOHN P. NEWMAN. 


“When in the midst of this trouble and pain, I sit 
down to my books, some beneficent power shows it all 
to me, and tempts me to be interested; and I don’t in¬ 
vent —really I do not—but see it and write it down.” 

CHARLES DICKENS, 

(In a letter to Forster.) 

“Spiritualism has not come to destroy but to fulfill. 
It has come to fulfill the longings and hopes of human 
life and to inform them with the vitality of faith and 
conviction. It has come to transform the present.” 

LILIAN WHITING. 

“I believe hundreds of well authenticated instances 
exist where these spirit forms have been seen—not in 
darkened rooms, under linen sheets, but in broad light 
and in their own likeness. I believe thousands of in¬ 
stances have occurred where messages have been re¬ 
ceived from them, and I have no doubt that we are 
often visited by departed friends, whose presence we 

vaguely feel, but whom we cannot see or hear. 

ELLA WHEELER WILCOX. 

"I sp'.iSi ir* p«z» 


are 1 have l>rcn r K ■ > [ ( j Q m ost 

I— * l^'YZ Sir wfci. raps be for, 
really believe Ibivf [ ( • HELEN WTLMANS. 

tbe l-Vtjr girls were. 
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l*ilu\c I am m pussc^iKin r • 

which demonstrate immortality l |r”’'.' tr ° VCr, ‘ ble ,a «s 
srmtinc supernatural phenomena , *"T “»>< 
ftther fraud, illusion or suggestion and ,Cab,c 
sxu.ce will have bc rcckon , d ^ W ' h< “ c s '*nifi- 

DR - RICHARD HODGS^N.^ 


materialization. 

ah that ts meant by the phrase spirit-materialization 

mauer 1 “.w l! hM SUd ’ p(,wer over *e dements of 
, . ’ ,le can niake animate and palpable the 
Who e or a part of a body resembling that which £ had 

an> period of Ins earth-life. Ever since 1848 these 
partial or full-form manifestations have been common. 
In all ages of the world they have been known, though 
the testimony m regard to them has been rejected often 
by the inexperienced. At the manifestations of the 
celebrated Davenport Brothers as far back as 1850, a 
11 I spirit-form would not unfrequentlv appear. Their 
father. Dr. Ira Davenport, wlmm I have questioned on 
the subject, and of whose good faith no one who knows 
him can dotilrt, assured me ( 1879) that the phenomenon 
was proved repeatedly in his own house, and through 
the medial attraction of his own sons, under conditions 
where fraud or delusion was impossible. There have 
been charges of fraud (by no means conclusive) against 
th>- ''brothers,” but that genuine manifestations were 
given by them canned now Ik* disputed. 

fbe hi tf l)r H. F. Gardner, of Boston, informed me 
tmif on one orr.mfon, in broad daylight, I), 1). Home 
the medium, he had grasped a detached human 
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vhlch melted away as if into impalpable, invisible 
and disappeared in his grasp. 

|)r John Garth Wilkinson, of London, describes a 
jinilar experiment with Home. Carrying out the idea 
a spiritual body infolded within and controlling the 
physical, he says: “Could we behold an apparition of 
the nervous spirit, waving and sweeping through the 
nerves of the body, we should see that there are mo¬ 
tions and mechanisms which transcend the mere exter¬ 
nal likeness and habitation of life, and should know by 
solemn experience that our organization is an imperish¬ 
able truth that derides the grave of the body.” 

The formation of the spirit-hand has been watched 
under conditions scientific, though as yet limited to the 
experience of a few. In th ^Banner of Light, of August 
3, 1878, Mr. Austin A. Burnham, of Chagrin Falls, Ohio, 
gives an account of eighteen sittings which he had in 
the summer of 1875 with the Bangs Sisters, one fifteen 
years old and the other eleven, at their home in Chicago. 
During the first four sittings no hands appeared, but 
musical instruments were played on, and there was 
date-writing—all under the table. During the next six 
sittings beautifuUy formed white bands were thrust up¬ 
ward through the aperture of the table, show.ng that 
th<y were guided by an intelligent power. , 

next eight sittings different-sized hands 
both whites and Indians were projected (often .. 
taneously ) Iron, «he aperture. ^ formnt ion of 

An w i,itc cylinder, about three 

a hand. . . jnrh diameter, rcsemb- 

inches in hnutn *id wn , thrust upward 

>'"« VT""'/. " * A. the next silting two cylinder, 
through the f , At tltr 

».re displayed, earl, the same M/e a. Ilu 









£2 

next sitting three cylinders were shown , 

.mu-r of an ordinary lead-pencil, at f' ,c 

and sccmin B lo adhere one to another - hc5c ^ 
soon became flexible, and on close inspection !! 7"" 

to be sfM-gngcrs with perfect joints and ,7y Zt 
On the next evening "a complete and fincly-forn 

ZZ I 7 '™ l>rcsen,wl ' whK * l»d developed to™* 
tur > before our eyes front the little spindles of refined 

matur that our senses had first perceived. It was a 

demonstration that knowledge and power have been 

evens'" “7 S|> ' nt I 1 " “ S su P ermun ^ nne existence to 
c.\i ruse such control over the molecular forces of the 

universe as to arrange matter in harmonious forms, and 

endow the same with intellectual life."* 

Dr. F L. H. Willis, at one time a medium for physi- 
ca manifestations, in regard to his own medial experi- 

ZZrhT'f ** h l\ tWenty ’ thrce y^s ago that these 
< enahzations of hands occurred. Did they not occur 

under the great law of fom.-materialization that has 

been operative through all the ages from the days older 

than Abraham who had three full form-materializations 

at one Hmc in Ins tent upon the plains of Mature, down 

to the materialization of Moses and Elias upon the 

be"77 " r"'T ? Ami ' f * hand ’ or cven a bngcr, can 
be materialized, can the workings of the law be limited 

, 1 * a , 1 ; f° that ,l shal! be Pronounced impossible for 
the full form to stand out in the perfection of human 

proportions. Is not the one the sure prophecy of the 
other ? 

* 'Hie author has himself both seen and felt the 
spirit -hand repeatedly under conditions that seemed 
to preclude both imposture and hallucination. He 
has also seen tlie hand write messages, indicating 

c.itrvcyr.nt pewer. 
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Truly 1 sec no way of answering this question except 
by admitting that the spirit-hand makes possible the 
full-form manifestation, appropriately clothed. Often 
rhesc Irands would show some defonnity or defect by 
w*y of identifying the spirit manifesting; and Dr 
Willis says, referring to his own mediumship: 

••On one occasion a gentleman present drew a knife 
from his pocket with a long, keen blade, and taking no 
one into his counsel, watching his opportunity, pierced 
with a Violent blow one of the psychic hands. The 
medium uttered a shriek of pain. The sensation was 
prt-ciselv as ii the knife had passed through his hand. 
Hie gentleman sprang to his feet exultant, thinking he 
had made a most triumphant expose of trickery, and 
fully expected to find the medium’s hand pierced and 
b ceding. I o his utter chagrin and amazement there 
was no trace of a scratch even upon either hand of the 
medium, and yet to him the sensation was precisely as 
if the knife had passed through muscle and tendon, and 
the sensation of pain and soreness remained for hours. 

“On another occasion a gentleman was present who, 
a year before, had lost, as he supposed forever, a be¬ 
loved wife. He had no faith in immortality, and to 
him death was indeed the blackness of an endless night, 
and the grave an abyss chat had swallowed forever his 
most precious treasure. A hand was formed and placed 
in his, and he .started with the exclamation in thrilling 
tones of ‘Oh, my God!’ and burst into tears. He recog- 
nired (he hand of Ms wife, and felt upon two of (he 
fin K ers facsimiles of (l.e betrothal and marriage rings 
he had placed thereon." 

August Me Calmet. author of the well-known Dic¬ 
tionary Of the Bible,” was bom near Commerce, m 
Fr nice, in t f>73. and died in 1757. ^sKre.ncd. 
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says the British National Cyclopaedia , 
learning a„d moderation.” Oalniet weu'k, ’ for >»» 
tiKxlcrn phenomena liave abundantly confir, ',"' hat 0Uf 
that spirits can take on objective fori * an,el V. 
degrees Of materiality; some so attenuated as 
>nsiblc to rhe normal sense of mortals • c ‘ ^ ^ 

* hl ! ‘"visible, Probably sufficiently near ' to tlT' “' 0Ufrh 
to have caused, in our day, an impression on iTT' 
tographer s sensitive plate, which it is well k„ ph °’ 
be impressed by objects not visible to the humT" 
anil some that can be seen only by thtsohs * / nse; 

Of high clairvoyance. The proof is in the 'foil **** 
passage from Calmet: ' allowing 

“It is necessary to study and distinguish the aunari. 
ions during sleep from those that appear durine 

r 7! %r>-*™** »pa«. a.so,ToL ^S 

... solid bodies that talk and walk and eat and drink 

Ions andl" ^ « - -ebu.' 

Here it is evident that the great fact of materializa- 
‘ IOn " as k "<>'v n to the erudite author of “The Dic- 
.onary of , he Bible;” and he also justifies the belief of 
■he lower races in “a filmy body” for the spirit bv 
snowing that the spirit may regulate at will the degree 
o, mo ocular attenuation in his assumed body 

f the fact of materialization to such a degree of 
f l* n'.ity that the spirit “can talk .11 
O'™" >»' no *. 

r mxm ***»»» s 

• Mtca of tfhc reappearance of Tcsn«! t„ »u 

err*r -.. £ is™ 

** ham,. .„d 

ShotiM any one want testimony more remote than 
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of Calmest to the tact of a spiritual body, he may 
.’I'pMhat in EsyP'. two thousand >' car s before our era, 
f* _ji tiie unknown God and Lord of life was wor- 
^ipped under various names and attributes, the popular 
religion and household cultus had Spiritualism for its 
basis. In London, on the 15th of April, 1S79, in a lec¬ 
ture at Stein way Hall, Mr. Le Page Renouf (not known 
as a Spiritualist) undertook to set forth the results of 
the latest and fullest researches into the civilization and 
religion of Ancient Egypt. These results, it must be 
observed, are no matter of surmise or inference from a 
few disputed passages or obscure texts. Five thousand 
years ago the Egyptians left their belief written at large 
in all conceivable forms, from royal edicts to private 
prayers and memoranda. 

A principal and pervading tenet among them was the 
double nature of man. Every human being had his 


:>uble, wraith, or astral spirit, as much a part of him 
; his fleshy frame —“at times, ami in certain condition*, 
dependency visible and palpable. The Egyptian 
ime for this was Kar, a word exactly correspon ng 
> the Latin imago and the Greek ny . was 

iis mystic companion, separate m ivi q{ Mrth _ 

mtinued and carried on a ter * e i* surv j vors formed 

fc, and the commumc^tion J worsh ip and reverence 
ie greater part of that ances ished Egyptian 

ir the dead that so ron.arha familiar and 

»cial life. Possession an ***£ dealt wi «h 

■cognized phenomena • there is a glimpse of 

- the Ishtar tablets (R C. . o{ Heabani. like 

|»M, transparent from EpES SARGENT 
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Apparatus 


Its Construction and Pnictteai Application 
By THOMAS STAN LEY CURTIS 


ThU New Book Tells You How to T«ki 
Current at A MILLION VOLTS Throe 
the Body. 
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SPARK GAP CLOSE., OPEN CLOSE ■% — __r OPEN 

ijINSmCTIONS-PRESET THESE GAPS BEFORE EACH OPERATION , 
POINT WHERE GAPS FIRST START TO FIRE, VIEWED 

NOTE-GAPS SHOULD BE RECONDITIONED AFTER APPROXIMATELY EACI 


CLOSE 


SURGICAL OPERATIONS SEE INSTRUrTir ,-L. 
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described. 

The oldest type of alternating current apparatus was 
manufactured for therapeutic purposes in 1848 by the 
Jerome Kidder Co. of New York, as shown in Fig. 15. 




Fig. 15. Jerome Kidder Magneto. 

This electro magnetic apparatus, antedated the altiin.it 
ing current dynamo and the sinusoidal machine as later 
constructed. This type of apparatus may be pointed to 
as the father of the present type of great n< ,a 
dynamos. While this apparatus produced a ‘ ,N in ^ 
alternating current, such as the sinusoidal < 1,1 ^ 

produced by the more modern apparatus, th< 1 
low ami the effects painful and disagre» abb 
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Hi\f e lectrothera Py Instruments and 
• O' of heir American Makers by Dean P 
Cumer. This book, while helping collectors to 
fy and date artifacts through their 
escnptions and illustrations, brings multiple 
ragmented information under a single source. 
The book also provides the history of the 
makers of the presented medical electrical 
batteries from 1852 to 1932 . 

Hk- '(SrOMsN 

Dr. Dean P. Cumer after working for 40 years as a 
practitioner and professor of physical therapy enjoys 
collecting medical electrical batteries. In this book 
he has written about American electrotherapy 
instruments from 1852 to 1932. He has gathered 
history of the manufacturers, and descriptions and 
illustrations of their medical electrical batteries to 
help collectors identify and date their artifacts. The 
information was gathered from many sources and 
melded into a single volume. 


US$22.95 
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modn nw "»•>* — ™--<*^ ~~ ■ 

of OMt Dr KahittiXd •ft’**, -imitay mm mm, _ _ .*»■« 

"** ^ *** ** "^ 


ir»onf lo 1 


1 m drimtih am) 

_of tow (»i«lut> D* KmWct am) w- a.-Z!^ * 1 ^ 

, yu n Ofilrn Uunmui Ml) ami program B c .n— ^ j “ 
y . ( aflm •(■« mm I* »tvn iMKukd with to Dm. 4 s ' 
JZ » to M^or*»Wi«lcaJ Jc»« 1* Dr S.IIhm. , 

KkVV , ji Dnmlvi IM> cn.Va.inj h» product* an mntna n mm 
M to DM A Knltor MM****"*^* 1 •*'«« la*1n» X 

llfipolll) 

c Kidder Ml), offered an eight paged bote 

_ __.. «M) prang f VJa Applmpse Item m (, 

hnahurr were to etotrotor.pe.il * DM Hit regular catalogs hn»«, 
|»7J md IU: offered (iXtarot electrical machines for «anm» pn» 
tot •«• powered b, 12 to J* cells. GXva«e earn** apfMB. to 
Inawo.rd Pockn Induct**, apptatuc Dr Kidder recommended to to 
«ri sells be filled with nduDon* X wafer (8 10 12 pans) and wlfane to 
(I narti The average -mature war a I CM proportion. retpettoX, Hr 
further laiggrefed that I teaapormful of quicksilver 1 mercury) be addX B 
die aiduuon 10 din when the Mercury touched the nnc element. to . 

1 10 preaerve the rinc element. 



Aiaccialx*. of Kidder and Davit 

By 185 *. numerous pafcnft and machine* «« 

X rn.rwbwlcctra.ly to patent trexmentts One 
ipiabty and nato known magnetcwlevtncal batlenet of uiaa 
•a. dw to called Davtt A Kidder design ™i«-tncd to 

The Davit A K aider name* cm a ps,pulaf magrvtor ^ 
have been identified With Dame! Davit and Dr Jerome ^ 

Daev the renown inurnment maker of Boston. wat 
which some Dattt A Kidder units are labeled- nhitoop**^ 

An Da mv dw brother X Daniel, was a na^ciP ^ ^ pm 
instrument, who worked in Washington. DC. in of woedx 

ptoto accepted. Pmc« So. 10.78* wan issued ftw thej 7°*“"* for * 

bov* by brtw angle corner*. mtulc patent No I • tojO0Z •*** 

compact magneton Icrtncal machine. The latter *'• ^ j^a** * 

popular m the late nineteenth century (I870S-I89D*). ^ ty.it* 

die wooden boa dial was patented to its brass an 8^\'M 1 j P <to-Eto ,rv 
115* patent later hecame known as the Davis A Kidder 


. Mwh « -ft one X to mow popX. 
d**"* in »«muc shopt and on compute tato CZ 

•Exiling hi. P—ents to to witoen hoi comen osj b,, 

B 



Fig K1. Davts/Kiddcr Magneloelectncal Binery 

machine An sold his patent nghts for J4.000.0U 10 Dr Wilier 
Dr Wilier Kidder, a young medical paractiUooet of Lowell. MA. 
to palenl as a great investment opportunity Without desdopuig or 
ItooiTthc machine he then sold to patent nghts after a year lor a 
Scmooo profit Waller II Bumap of New York City eventually got the 
pueni nghts. developed, and became to sole manufacturer X to Dim, 

* Kidder magnelo-elcctnc machine. 

The Davis & Kidder machines sold today hast the paper label 
•Dims A Kidder's Patent Magneto-Electric Machine" “** '"“* 
to bl of the wooden boa. Some of the earlier units h*« todawXtt* 
patent 1 1854) on the label, and apparently endorsed by the then leito* 
scientists Dr Charles Page and Dr Benjamin s iH.mm These earliest _ 
ay have been manufactured in the late 1850s or iMOs. • 

•or not manufactured until the 1870s. The units made in 
tor do not have ether the patent date nor the endorsemenh « 
•Future labels All Davis A Kidder batteries art m uooden ho 

he bran angle corners. _.^.totncal 

As mentioned, the popular Davis A Kidder ”*P****^^ 
■who* is Xlcn erroneously assigned credit to Dam* . ,c_ , 

^^rumem maker of Boston t retired in 185*1 to! 04 mdical 
5~aan of New York City Dr Jerome Kidder «X . wvutx „ 
dec| ncal business in 1859. and has emphatically dcowsi ^ 

ttanufacturc of electrical machines with any asvv ^ ^ (^tor* 
y* un ' 1 ' tn question have the pictures and ,«seX 

r ** r “tl Benjamin Silliman on to paper qdliitoi ofh* 

* "toufaciure a magnctoclectrtcal machine o< 

187 
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endorsed tncdicaJ el ectri ca l machine* in his publication TV 
hwitnal pf V.OIKC and :V" hut no «word can he 
endorse me n< (nr the Davis/Kidder unit of v 

Dr Kidder* trodc catalog (nr 1871 <p 2) Mated, tv. 

Jr, ire Dr Kidder', genuine impro.cd machine, should buy '“o 

»ltd a crank, ami none unless they *cc the patent label. i>f igy, *■ 
on the machine itself Dr Kidder ha. never been uvenerated t n < IK6, ' 

with an. one in business. therefore all nuchinc. that have the ^" Pw> 
an. other person avuviated mlh Kidder" are not there muchmci-i"* '* 
Tht. nugnctoctcvtric.il machine *a> manufactured h. u 
Humap Manufacturer of New York Ctty at some time. j|| Bunin r 
may also ha.e nude the unit at «ome lime in Ihc early l<XXh UnltTf C ® 
|*M to aN'ui 1870 had a bone handle on Ihc crank for turning the 
ft are with a pulley drive for the two .mall induction coil., TV 
hamlle was replaced after 1870 w ith wooden and metal handles The m 
was housed in a mahogany wooden box (9.88 x 4.5 x 4.5 inches) »„ h " 
hinged Ini of about 13 inches high, and brass recinforccd comers of the 
bos The Inside of the lid had a label with endorsements and information 
for treating direases of the nervous system. The unit delivered erode 
faradic currrnl and up to 400 volLs from the routing coil* in conjunction 
with one or t»x> horseshoe magnets. This unit was retailed by many 
senders such as JH Bunnell: Manhattan Electrical Supply Company 
Montgomery Ward * Co; and Scars. Roebuck and Co. 

Awards 

Dr Kidder was proud of hts awards received from 1872 to 1882 
at the Fairs of the American Institute held in New York, and the Franklin 
Institute of Philadelphia. PA. In 1870. he received the honorable mention 
award al the Fair of the American Institute for the value of his clectncal 
machine, as labor savers and for important additions to human comfort. 
Records do not reveal Ihc specifics of these awards. In 1875. he received 
a gold metal for Tirst order of performance ’ lie had fisc electrical 
medical batteries in the category. III. apparatuses were ordered as 
Improved No. I for physicians' offices; Improved No.2 for physician 
visiting patients and it had a turn down helix; Improved NoJ »* 
another form of No.2; and Improved No.4 for office and a family s hx* 
use His electrical medical batteries continued to win additional a**™' 
such as: 1*76, the Highest Premium award at ihc Centennial ExhiM**' 
and the silver medal al each of ihc Charleston, SC. Expositions o 
and 1882 

Commonalties of Kidder Medical Electrical Batteries 

Dr Kidder's apparatuses were quality constructed whether 


..jii ,« b.<»* **> apparntiuca for home use mrrr 
(*>!* ,|un those M.UI by the other numufretureiv ,.| ‘ mW «"•* 
n al electrical batlcncs that rrohably redded h| , w '*■»!> 
^ .lulio'i i’ 1 ,hf va,k ’ u * hl,m<: unit, will oukkw^** 
K, ^.imnt » tiemg of superior quahty conqJej 

Bciau ' C k ° f , lvK ‘ dc, | P‘’«* *4 «W» v u |^ * 

^nth century die artifacts ore: less comnwUy recn uZ * £ 
" uC nurket as are other cheaper brands y * O* 

“*"* Certain feature, of the Kidder baiter*, help ^ 

Xhwl of the Kttta rtpr-rr-.ts.scs used Cireula, signature pla*. a*,™ 
1 ..nMii imi ihc face plate. Metal on ihc Kuiu -- 


* mounted on *0 face plate. Metal on the Kiddc, oppamn.. 

on earlier units and nickel plated on later uni* Tv - W ? 
"line ami connecting posts always had .pong, mounted to 
Ousted positions <a unique quality feature) The cods of h» (j Jr 
June, are located underneath the face plate and ha.e a Urge diamcv, 
,,* 1.1 sliding tube current regulator iterating from the nght ude of the 
lv. The sliding metal current regulators on Kidder farad* 
appear to be tin or low quality metal compared wuh other con^oaents on 
his apparalures. Because of Ihc coils mounted underneath the face pU* 

I* used vibrating interrupters that were mounted parallel to and on top of 
die face plate that vibrated against u post on the face plate Although Dr 
Kidder featured his faradic batteries as having varutions of six m 10 
currents accomplished by varying the windings on hts induct 
ihn feature did not alter physiological effects enough to (am < 
use among colleagues. The varied windings may hase hem mure of a 
clectncal engineer's delight than that of physicians and physiologic 
Historically, his use of lapped windings on the induction cm Is to iricv-. 
physiological responses appears to have been a fad without cfimcai at 
scientific merit. 

Faradic Batteries 

Double Battery Phyiieiam’t Office Hettev-MeSeti I'Wi 
Dr Kidder was a believer in current variations lor the electncil no** 
of diseases. He achieved current variations b. winng the sevorsi** cvW 
in sections so that one coil could serve av more than vine IVse cwnw 
variation* later prove not to have different phyriotogwal effects TV. 
No I battery had nine dilleivnt currents that .tilted b. tV 
siting as lour dtllctvnl coils, and using current cha 
direction of all currents (primary phis 4 reversed cwnwurt TW , 
i trillion, were achieved clinically by using list «• 

11 *'"* tiie secondary soil into the pnmatx emu* TV mw 
Mistied walnut H»i\ tID X x 9 x 7 X inches) wwh hrw» sstw wv m 
'"getl li,| i|, tt | aecures hy lock and ke. on tbe bom k ''-'■****" 
alr ' 1 on tiv lell tialhet than customrux ngh»» Wiwifl *wW >t 
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hon«wul milluminrin ranged ltnm , 

TV device COM J.'tU*. rtvouah Van **0in Ja- 

*» .«dm**, (iaKam* 1 A ^ 

"* { o « I9«j " 

Summary 



, IBROME KIDDER MANUF AtTUIUNG 


Hanlcti . 

<p **strwal hmmn in ihe Uhm v ,hc m*., 

“ . ..--mJH 

“ J ‘ .. «*•« ■W'c.vr Me 

. * "f lSrn «*«** «V nc,. U u ^?, y <>f h, ‘r*h£'> 

L*'*■ ., ’ * l, ‘ hrM P«*"t* .like that ,.f t>T^ ^ 

- S 2 £M?! 5 : 


I during ,„ , 5 ’"T*"* <* j^- 

2» »-™ - 

_. J 1 * <**"««» * »dc lanrtv of *... . 

r«R«* Vim the wooden c «c. to cabmci ami*.,, » a. I* 

influence machinri Bartlett imolirJ himself » „i, 10 ^ >*li 

S' 1 ® or ISSI K t.vmrn,- m,th °» Horn 


2 *2 * ^ sssl^ 
h> ,hcj,n ^« 

contpfemro. rather than oat do each other Both T"*" ”"Vt* 

S££J** r P "^ N *“ « rev**, 

Nrvne^nun of each company with a (U* for idea* * 

eamiufy 

Rdbtaoei 

I Dans AB. Dreyfu. MS TV Finest Instrument, Ever 
AHW|t*on. MA 1986. p Ut 


American Surgical Instrument, San Franenca. Ck 
Puh. IW7.p2l* 

Ongg FRN TV Trail of V (nimble Light Springfield. IL CC 
TVma*. 1965. pp 5OR0 

4 OataJqj of .AS Aloe Co. St Leant. MO, AS Aloe. I89J. pp 716-72? 

7 Caiakig of G*h ann Farad* Mfg Co. New VoHu NT. Gd*» 
Farwbe. |*7J. pp fO-Vf. 74-75.95 

* Catalog of Mat W ocher A Son. Cmctnnati. OH. IW 


,rr>*M»v,»K 


„»» » praclicing ph>>»«wn »ho dabbled m o* 

I” KkUV l Bauer*' Oil' Chapter 8 outline, hi. success and V 
Jeh' 0 ", , lul hit company made TV Kidder Co never 
^"^aW? r ‘' K,lK , l hi i the Frank S Heir or TV Galvano-Faradic Mfg 
ore >’* * con icmporaiie» Jerome Kidder «u a pracuctng 
< ’^nie* lW1 **. lin> e in ho carecrl wh(»e imereti In manufacturing 
•■^( 11 «* *' m | lt) medical electrical machine* mainly for 
*' n po’ J ^ < . Jj, held palcnic for hi. electrical medical apparatuw* 
‘‘^.jpir* l>1 , hr ance in addition to lV United Stale* {courtesy of 
. ciuvcum. Mmncapoli*) TV Vadquanen of hi* 
Lie" ljK *! > ., 1 cd ai 82H Broad* ay. Nc* York City, during V latter 
[^0!* v ,1879 through 1904 or later) v.lule located on 

of u> cvl ', v office *a* in the Bible House, and hi* business *** 

• w *‘"‘i^l»turmS electrician* 

^gjjjnunu thc Qjpy, of 0 , Jerome Kidder's Electrical 
1,1 »i* -removed to NE cor of Fourth Ave Jk 17* Street. Ne* 
>tn^* > ’ r7 J E ^„tt tlouce" according to his trade catalog of 1S71. 
'**" ^ Tho sJdrecc of Fourth and 17* Street as cited m tV 


. caU v>g I* m conflict *ith that of another source 1 5*4 
* 1*871 through 1872*1 His caulog N italuiig that tlhuoaltd 
S T~l-d ho product liv of clcctrorocdical apparatuses *a» entered 
*Lw M -Act of Congrevv in 1806 i 1867 in tV Oert's Office of 
^P^vt Court of tv United States for tV Southern District of Nc* 
1(tk - jnj m 1871 “In thc Office of thc Librarian of Congress of 
antuagton. DC" 

The company was the Jerome Kidder Manufacturing Co until 
uBtmc m ISSI In 1881. tV company was assumed b> Albert Kidder 
ad *a* known for a brief period of time as tV Albert Kidder ft 
Capon. tat in 1882 it was again lV Jerome Kidder Manufacture c Co 
knar Kidder was well known and his name was better for business. 
£a A i had been known locally since 1859. TV company remanud at 
CDBmalwa. during ihis name transition 

TV company had changed addresses many times between 1862 
V 1T9 It »a» located at 429 Bniadway in 1862 and 186 * 548 
r f“ ! “ lsw - 48? Broadway m 1865 Mid 1866. 480 ftmadwa* m 
’•*» Broadway in 1868 to 1871. 544 Broadway m 18*1 and IS‘2 
ri^* 1 ™“ ‘ >vthciNl oorn< 7of IT* and 4* A.el frvwn IS"' to I S*S 
(v ^* r m 1*78. and iVn finally h. its permanent kvatvn of 

ay m 1879 ' Ktddrt |xtblidvd a trade .-auk.* of iV 
~ r “’ * product* m 1862 

w life' ^ k *^' c * u *'' , *Bcd hi. company ju»t prtor to die Osil «» • 
- ' I dnsmwm'l A. mentioned. V regtstersd h>. N**'<v« 
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AN ERROR IN SCIENCE EXPLODED. 


Uxdeh this head tho Tribune thus notices a 
bold but successful experiment by Dr. Kidder, 
a graduate of the Now York Hygvio-Thera¬ 
peutic College, and tho inventor of the “ beat 
electrical machine for medical purposes” ex¬ 
tant : 

“ At tho Montreal meeting of the American 
Association for tho Advancement of Science, in 
1857, an ovening was devoted to tho splendid 
electrical phenomena which can be produced by 
tho uso of a powerful battery with tho Ruhm- 
korff coil mado by a Mr. E. 8. Ritchio of Boston. 
It was stated that this coil was, as it really is, 
a triumph of American geniu?, that nothing 
coufci bo procuredjn Europe which would com¬ 
pare with it, and that the shock produced was 
amply sufficient to kill 60 men. This latter 
statement, based on tho known physiological 
effects of a shock from a current of much less 
power, has never been questioned among purely 
scientific men, that wo know of, and the man 
who should propose to tost it personally would 
bo lookod upon very much os would a man who 
should propose to test tho eilect upon himself 
of prussic acid or a flash of lightning. 

But Dr. Jerome Kidder of this city has dared 
to do it. Ho took this shock tho other dav in 
the laboratory of tho Cooper Institute, anif he 
is alive and well notwithstanding. The battery 
consisted of six of tho largo Bunsen cups, and 
tho coil, of Ritchie’s make, contained sixteen 
miles of wire. Professor Von dor Weydo pre¬ 
pared the apparatus, and vouches for the ex¬ 
periment_ 
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Dr. Kidder was led to doubt this dictum of 
science by his experiments in endeavoring to 
secure tho boat electrical machine for medical 
purposes. To tho'quock, cloctricitv is electric¬ 
ity as an egg is an egg, and a crank machine 
which furnishes hut one kind, without rariatioa 
of tension or power, is all sufficient if it only 
hurts tho patient onough to make him think he 
is getting his money's worth. But the scien¬ 
tific physician (and electricity is beginning to 
be usod in this country by physicians, though 
not to so great an extent as in Europe, where it 
is even introduced into the hospitals) demands 
an apparatus from which he can secure galvan¬ 
ism, or Furadic. currents—so called from Fara¬ 
day, who discovered the induced current*— sep¬ 
arately or in combination, of any rcqired power, 
and of any required tension, or capacity of pen¬ 
etration. Galvanism is required, for instance, 
in mercurial diseases, where minerals are to he 
thrown out of the bodv, while the Faradir cur- 
rent is required for action upon tho sentient or 
motor nerves in paralysis, rheumatism, and 
neuralgia. All these Dr. Kidder has succeeded 
in obtaining by tho uso, now patented, of differ¬ 
ent helices, singly or in combination with each 
other or with tho galvanic current. Finding 
that tho longer tho wire used the greater the 
tension, and consequently the greater the c-aje 
with which the current is conducted through 
the body, ho argued that tho enormous length 
of tho wire in tho RuhmkorfT coil must render 
the current so highly conductib’e that, in spite 
of its great power, it would not lacerate tbs 
tissues of tho body.” 
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VOLTAMP BATTERY N912 


"CHAMPIO 


SERIAL No. J 


y 


TO START THE CURRENT.— This is accomplished by throwing the 
fcaiie switch firmly into its socket, when the vibrator should immediately com¬ 
mence to " boil.'" r. if it does not. a slight tap with the finger will 

serve to put it in motion. An adjustment of the vibrator contact screw is not 
f'Often required, though when it is necessary, a slight turn in cither direction 
will soon put it in good working order. 

The two binding posts marked "P” and “ N ", to the front of the appara¬ 
tus, are to receive the electrode conducting cords. 

To Obtain the Primary (or so-called direct) Current. —The left hand 
•witch, between the induction coil and binding posts, should rest upon button 
marked "l ", and the right hand switch upon button marked " 2 

To Obtain the First Secondary (or induced) Current. —The left hand 
switch should rest upon button marked “ 2 ”, the right hand switch upon but¬ 
ton marked " 3 

To Obtain tho Second Secondary (or induced) Current. —The leit hand 
switch should n it upon button marked "2 ”, the right hand switch upon but¬ 
ton marked ” 4 ”, 

To Combine the Primary with the First Secondary, the left hand 
•witch should rest upon button marked " 1 ”, the right hand switch upon but¬ 
ton marked ” 3 ", 

To Combine the Primary with the Second Secondary, the left hand 

ritch should rest upon button marked ”1 ”, the right hand switch upon button 

irked "4”. 


The current is controlled by the Fuld Current Regulator, in saa 
as with the No. 2 battery. 

How to operate the Fuld Current Regulator. The a-?w on 

knob should always point directly toward the small -tat - astff 
base, when the instrument is at rest By turning this km •*• >. awry m 
tiou indicated by the curved arrow on the base, i mmediately 
asterisk, the current is gradually increased, and cot rcs p o n m n g ly J 
when the knoll is turned in the opposite direction. When throng 
cation, return the knob to its proper place, soth the arrow po* 
toward the star at Iwttom of regulator; then disconnect the chi 
trades, returning them to their proper compart ment. Whe n spon g 
are employed, care should l>e observed to squcvac them quite ax] 
turning them to their proper tcecptadc, otherwise, the working p 
instrument may l>e corroded. 

To Remove Exhausted Cells and Replace them with Fresh < 
see " Furadic Hints.** 

IT. 8. Patents on Current U«vulnt<'r mantel Jim ■ t*t ’* **■■ . 

21. Item. On l VII, June 2 T. Is'* 1 . On IVa «*»-..'••- ' ..... ,. 

lull, tlreai Britain Patvntu on Indtictn'it» ■' ' 

lor, Murelt ft, BW. On Coll inil(VIHW'»-i 

OTIlKtt I aTKSTS 1 KSUISO. 


GEO. C. ERVE. 

1 ’OKTI.A N 1 >. 


\t K 


(C) Jeff Behary 2019 












(C) Jeff Behary 2019 


4 













(C) Jeff Behary 2019 


5 






(C) Jeff Behary 2019 


6 













(C) Jeff Behary 2019 








(C) Jeff Behary 2019 


8 













(C) Jeff Behary 2019 


9 











(C) Jeff Behary 2019 


10 




(C) Jeff Behary 2019 


11 



(C) Jeff Behary 2019 


1 








(C) Jeff Behary 2019 


2 
















mm 



(C) Jeff Behary 2019 


3 













(C) Jeff Behary 2019 


4 






(C) Jeff Behary 2019 


5 










(C) Jeff Behary 2019 


6 







(C) Jeff Behary 2019 


1 



























(C) Jeff Behary 2019 


2 








Fig. 64—Portable X-Ray and High Frequency Coil. 
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Electric Heel Plates 

A guaranteed relief, for Rhematis, 
Neuralgia, Lumbago, dizzyness, and 
cold or sweaty feet. 

Place one plate in the heel of each 
shoe. Can be recharged at a cost of 
about 5 cts. 

MANUFACTURED BY 

6. W. BEECKLER 

successor to Magic Polish Co. 

Telephone 1382 S. 

367 10th AVE. MILWAUKEE, WIS 
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M OKE than half a century ago, when using my large 
hydro-electric machine, before it went to the 
Polytechnic Institution, I hit upon a remarkable experi¬ 
ment. Taking two wine glasses tilled to the brim with 
chemically pure water, I connected them by a cotton 
thread, coiled up in the one glass, and having its shorter 
end dipped into the other. The two glasses were joined 
up to the machine, the one containing the coil of thread, 
by a negative wire, and the other, by a positive connec¬ 
tion. On putting the machine into full action the coiled 
thread was rapidly drawn out of the negative vessel and 
deposited in the positive one, leaving for a few moments 
a rope of water about 3 inch in length suspended be¬ 
tween the lips of the two glasses. The experiment was 











that degree of power could never lie attained when the 
machine was fixed under cover in London, and I therefore 
failed in my attempt to repeat the experiment when the 
machine was exhibited in the theatre of the Polytechnic 
Institution; lmt it was always my intention to follow 
up the subject as soon as I could provide myself with a 
sufficiently powerful apparatus and could find leisure to 
devote to its use. This, however, did not occur until 
very recent years, and until then the experiment remained 
dormant and unnoticed. 

On recommencing my investigation I found that at 
my then advanced age I was no longer able to endure 
the exposure incident to outdoor experimenting, and was 
consequently led to use powerful induction coils in substi¬ 
tution of a steam generator; and although I have never 
succeeded in reproducing (lie desired effect in precisely 
the same form as in the original experiment, yet the 
same result in principle has been fully attained, and on 
more than one occasion has been publicly shown. The 
chief difference in the effect produced was, that with the 
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PREFACE **» 

new apparatus a much thicker cotton could be moved; 
but the attainable speed was greatly red need. 

Alter starting afresh my investigation widened, troin 
movement in water I was led to movement in air. Photo¬ 
graphy came to my aid and Eventually enabled me to 
compile the connected series of illustrations which are 
appended to the following monograph. 


i 
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IX 


AIR AND WATER 

HMHE experiment now pretty well known which shows 
the travel of a cotton thread from a vessel of water 
negatively electrified into another which is positively 
electrified presents strong evidence of two currents flowing 
simultaneously in opposite directions, the negative being 
inside of the positive. It is essential to the production 
of this effect that the water be chemically pure, or suffi¬ 
ciently so to render it a very imperfect conductor ; and 
vet a certain degree of conduction is necessary, for when 
oil of turpentine is used the (.'fleet is merely one of 
violent commotion, affording no proof ol interchanging 
currents. 


R 
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When flie experiment in imuli* with :i couple of win. 
glasses, each nearly filled with pure water, and luiving a 
lew lilaiiients of lamp-cotton laid over 1 li«* slightly -'pa 
rated edges and dipping into the water at each side, th« 
cotton crawls slowly over from the negative into ihe 
positive glass, while the positive water travels in the 
opposite direction and accumulates in the negative glass. 
If the cotton he prevented from travelling, the water in 
tin* positive glass passes over in greater abundance, hut 
it is very difficult under these conditions to prevent tin 


passage of sparks between the glasses, and when, thi> 
occurs nitric acid is formed in the adjacent air, and, being 
absorbed by the water, destroys its necessary purity. A 
much better apparatus, both for exhibiting and inves¬ 
tigating tin* effects, is delineated in tig. 1, on the sheet 
of diagrams following the printed matter. It shows a 
glass hull) about inches in diameter, having a neck ol 
about 8 inches long on the upper side, and a tapering 
nozzle on the lower side, terminating in a short parallel 
passage of about *05 inch in diameter. Through this 
passage a string of loose cotton fibre is passed, the thick¬ 
ness of which is somewhat less than the diameter ol the 
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passage. The upper end of (lie string is hooked on to 
the platinum wire by whieh the current is eonveyed into 
tlie lmlh, or it may be umletaehed and have a knot at 
the top to prevent it sliding out. A tall glass vessel, 
which may be called ‘ the tank,’ is filled nearly to the 
top with pure water, and into this the bulb is plunged, 
and allowed to till up through the nozzle to the level of 
the water in the tank, the depth of immersion being such 
as to allow one-half the length of the neck to stand out 
of the water. A powerful induction-coil is then to he 
connected with this apparatus, the negative wire being 
inserted in the tank, and the positive conveyed into the 
bulb. "When the positive current from the coil is directed 
into the bulb the cotton travels upwards and the water 
downwards, and in so doing the surface level in the neck 
of the bulb sinks below the level in the tank to an 
extent dependent on the power applied and its continu¬ 
ance. On the other hand, starting under the same con¬ 
ditions, but with reversed action of the coil, the cotton 
descends into the tank instead of rising out of it, and, 
being assisted by its weight, its descent is more rapid 
than its previous ascent. At the same time the watei in 






4 ELECTRIC MOVEMENT 

the nock, instead of fulling below the level in tin* tank, 
rises above it, so that the positive action operates in both 
eases against the resistance of an adverse head. If any 
further proof were needed of the co-existence of opposite 
currents, it is afforded by the fact that when a magnified 
figure of the process is projected on the screen of an 
electric lantern, the upward and downward How of the 
water is conspicuously displayed by the appearance which 
always attends the entry of a heated current into a colder 
medium. But when the lantern is applied for this pur¬ 
pose the tank must be Hat sided to prevent distortion of 
the image. 

The no/./.le should have a parallel passage at its 

extremity of about three diameters in length, but much 

less will do, though not so effectually. hen the parallel 

passage is much longer, the water is apt to boil in passing, 

and then a stream of fire tills the channel and qdickly 

destroys the cotton. In all the above experiments the 
/ • 

induction-coil which was used was suilieient1\ powtrial 
to give sparks eighteen inches in length, but a more 
frequent spark from the same coil of about three inches 
in length was found to be the most effective. Balls of 
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size were used on each side of the air-gap ho a- 
lo get. equal sparks in both directions. r have however 
obtained similar effects with a coil of very inferior power 
by reducing the thickness of the cotton and the diameter 
°l ,ll( ‘ passage to proportionately smaller dimensions. 

In this first stage of the experiment the cork in the 
neck of the bulb is left loose to admit air, but in the 
next operation it is closed, the bulb and neck being first 
completely filled. The water is thus locked in by atmo¬ 
spheric pressure, so that there can be no outward passage 
without an equal inward passage taking place at the same 
time. Under these circumstances the water is seen, by 
its heated condition, still to come out, though no vacancy 
takes place in the bulb. The necessary inference there¬ 
fore is that the positive water on issuing from the bulb 
changes its polarity and re-enters as a negative current, 
so that an equal circulation is established. But in the 
former case the quantity of water which was expelled 
from the bull) was greater than that which entered, 
whereas in the present case the quantities are equal, and 
as the expenditure of energy must in both cases be tin 
same we have to account for the apparent deficient) of 
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the work done by the negative current in the previous 
uncorked condition of the bulb. The explanation seem, 
to lie in the fact that the negative current ha* to en¬ 
counter more friction from the fibres of the cotton in 
passing by an inside route than the positive meets with 
in following an outside course, the result being that the 
negative current has more work to do in the production 
°1 beat. I he fact that much heat is so generated bv the 
negative current is unquestionable, for steam is seen 
under lantern examination to burst out in puffs from the 
meshes of the cotton. 

Having thus described the details of the experiment 
in its various phases and the apparatus used in the opera¬ 
tion, I shall now attempt a connected explanation of the 
effects produced. 

The bulb when plunged into the tank is in the 
condition of a perforated Leyden jar, differing from an 
ordinary one in being coated with a slow conductor 
(pure water) instead of the usual tinfoil. The neck, or 
that portion of it which remains out of the water, corre¬ 
sponds with the uncoated part of the jar. The effect of 
perforation in a jar with metallic coating is instantaneous 
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discharge through the hole in the glass, hut in the ease 

wo aro discussing the conduction over the surface and 
through the connecting channel is so slow that the hulh 
can be re-charged before neutralisation is completely 
effected. When we want to slow down the discharge of 
an ordinary Leyden jar we use a wet string as a dis¬ 
charging conductor. In the present case the water and 
cotton in the connecting channel act in the same capacity, 
but with greater effect owing to the purity of the water. 
In all eases the neutralisation has to be effected by cross 
currents through the conductor, and the question arises, 
TIow file these to pass without collision ? Xow, since it can 
br pioved that positive electricity acts divergently, while 
negative acts eonvergently, it is natural that the negative 
should draw to the interior of the string and the positive to 
the exterior, and so avoid interference. The travel of the 
cotton is not an essential feature in the effect, but only 
an indication of the existence of a central current. The 
result is the same, so far as the interchange is concerned, 
whether tlie cotton is fixed or free, and even by reducing 
its length to a mere plug in the hole the travel of the 
water in contrary directions is equally effected. The 
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wet Htlin S <<> retard the discharge. Nature i* verv 

0 

economical of methods, though boundless in variety of 
application, and it may be questioned whether a mode 
oi conduction established in a single instance* may not in 
all eases be essentially the same. 


As to the nature of the motion upon which the 
cioss-movement ol the water and cotton depends, I think 
a clue to the action may be found in the study of the 
Uiagram 3. smoke-ring, of which the diagram, fig. 3, shows a cross-sec¬ 
tion, the direction of its motions being displayed by arrows. 


On the two outsides the arrows are pointing downwards, 
while on the two insides they, are pointing upwards, and 
il is easy to see that an action of this kind operating in 
the dividing channel between the two vessels would tend 
to give upward movement to the cotton in the centre 
and a downward movement to the water on the outside. 
I pon this principle the cotton experiment in all its 
phases can be explained. 

If Lord Kelvin’s views on vortex atoms be true—and 
taken in connection with those of Helmholtz, they have 


■ 
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Diagrams i. 



Ik- I lie most universal of all motions, and it will l MJ 
impossible to exclude it from tlie domain of electricity. 

In l.ict, a further consideration of the properties of the 
smoke-ring will show- that they are quite of a nature 
to fall in with the dual character and the known facts 
of electricity. I have referred to its motion as viewed 
in transverse section, and its facial movements remain 
to be considered. 

'1 lxese are of opposite natures; they are outward and 
divergent on one side, inward and convergent on the 
other side, as shown by the arrows in 2 and 4 on 
the diagram sheet. These conditions correspond with ' 
pressure and suction on opposite sides. In a crowd of x 
electrified rings pressure sides would repel pressure sides 
and be attracted by suction sides, and these forces would 
operate to draw the rings into lineal adhesive arrange¬ 
ment well adapted by elasticity for vibratory transmission 
of energy. The repulsion of two suction sides could also 
be explained as a secondary action, caused by their pulling 
round two pressure sides to take their~place»7 All cfT«-<t^ 
would be reversed by change/of polarity—that is to say, 

n 
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by turning the axis of rotation half-way round, or by 
a reversal of the magnetic circulation. 

ihe rings would represent molecular movements whirl, 
m point of size might vary from inconceivable minutene- 
to others of vastly larger dimensions formed by a con- 
genes oi smaller ones. The electrical analogies of smoke- 
rmgs are also strengthened by a comparison with 
magnets. We know that if a wire carrying a current 
be passed through a hole in a card sprinkled with iron 
dust, the particles resolve themselves into whirls around 
the wire. Conceive the wire to be bent round into a 
circle and joined at the extremities. The result would 
be a circulating current with transverse rotations similar 
- to those of the smoke-ring, and in the absence of resist- 
ance the motions would go on for ever. A monad system 
of electric action constituted on this principle would 

represent in an ethereal form the elementarv conditions 

•* 

both of current and magnetic electricity. I will not 
venture to say that a magnet is constituted exactly on 
the same model, but it certainly possesses features of 
similitude to a lengthened smoke-ring. Two oval curves 
straightened on the inner sides would represent the traits* 
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erac N <ction of Jjuoli a ring, and tin* single curve* shown 

r " J ’ iH diagram ’ "‘ ! *y taken a* the mean path of the 

M^llrd ‘lines of force.’ Conceive flu* central parallel 
space to be occupied by columns of ‘Ampfcre whirls' break. 

W h 2 swings at one end and rejoining at the other, 
and we should then have a figure composed entirely of 
whirls and having an internal and external flow in 
opposite directions gradually declining into heat. Like 
a watch, a magnet is put into a state of tension by an 
outward application of force, and like a watch I conceive 
it to be gradually let down by a process of escape¬ 
ment. Ihe severance at the issuing end would be the 
response to the impulse at the entering end, and this 
constant repetition of stopping and starting would con¬ 
stitute an escapement. The curvature of the lines would 
imply inertia, and their tensile condition would result 
from polarity, the energy being transmitted most probably 
by vibration. Ampere’s theory of whirls is generally 
accepted, and those whirls may themselves he vortical, 
like the smoke-ring. I can conceive no other form of 
vortex that would account for the polarity. Mill I fear 
these speculations will he deemed both too daring and too 


V 







M»gu<\ Ii will bp more to the purpose to show expert- 
inontully that lines of force apparently magnetic can 
he generated on non-ferruginous dust by interrupted 
m.. S frntions electric discharges in transverse direction. The illu-tra- 
lions numbered 1, *2, and 3, in tin* following series, all 
represent effects produced by a succession of spark* dis- 
ihaiges through a hole in a sheet of cardboard covered 
with a film of light dust, the hole in each case being 
represented by a black circular space in the centre. The 
sparks were derived from a powerful induction-coil with a 
half-gallon Leyden jar interposed oil the circuit so as to 
reduce the length of the spark. By this means a spark 
naturally of IS inches long was condensed to about 1 inch 
at the gap through the hole. In applying the dust to 
the plate a circular shield was used to keep it clear of 
the space within which the wind of the spark would 
disperse it, and, the sifting apparatus being cylindrical, the 
form of the dust-figure was annular to begin with. The 
material of the dust consisted of equal measures ol calcined 
magnesia and purified lampblack in finest powder. A few 
discharges sufficed to throw flic entire ring into circular 
No. i. lines, as shown in No. 1. The form of the figure is 
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N °- 8 ' S'™ 1 '* modificd in 3 by setting tix * llort ^ 
pillars at equal distances round the inner edge of the 
figure. In this case the dust-lines are seen to he rooted 
to the glass columns and stretched into arches between 
No ' 4 - them * A further modification is shown in Xo. 4, i„ 
which six wooden hemispheres touching one another 
are substituted for the separated glass pillars. It is im¬ 


possible to look uiion these figures without recognising the 
polarisation of the particles, but. owing to the adhesive¬ 
ness of the dust, their motions can only be imperfectly 
^een. This impediment, however, is removed by usinff 

" O 

finely powdered hard carbon and substituting a perforated 
glass plate for the sheet of cardboard. The particles of 
this dust move with great facility on glass, and, although 
the lines they form are less boldly developed, their motions 


can be distinctly seen when the figure is projected, in the 
course of formation, on the screen of the electric lantern. 
When the lines are thus viewed, they are found to be in 
lapid rolling motion, but with very little outward pro¬ 
gression, and they also show a quivering longitudinal 
motion. A very significant feature is elicited bv making 
at the outset a break in the continuity of the ring, as 
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No. 2 . shown in No. 2. In this condition the ring 

analogous to a horse-shoe magnet, and it behave? In the 
same manner. Tim pa rticles of dust are jerked out on 
both sides, and form up into short threads, "Inch roll 
themselves towards the narrowest part of the gap, and 
there plaee themselves in end-to-end connection with tin 
JN0.5. interrupted lines. No. 5 shows a magnified view of the 
gap when the filling-up process is about half completed. 
It may be said that the polarisation under which these 
effects are produced is only electro-static, but at all events 
it presents sufficient parallelism with true magnetic polari¬ 
sation to indicate a close relationship between the two. 
We may assume that tin* dust movement is only a 

V 

cumbrous imitation of an incomparably more subtle and 
agile movement of air molecules, which would instantly 
close up the gap in the circle, but would require a 
lengthened continuance of the action to drag up the 
ponderous dust particles into line. But the sluggish 
motion of the dust, botli as regards rolling and longi¬ 
tudinal progression, may fairly be taken as indicative of 
corresponding swifter movements on the part of the 
aifc molecules. I must leave it to others to draw a 
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„f ffifcc produced ^ 

distinction between .bowing U»* 

nppnrcnt resemblance. ouUide of my 

Although tl»e arc-lamp 

t„ mo .O be so analogous In its action 
subject, it appeal s to >'ic to 

t0 L water and cotton experiments, and so eon, ma or. 

Of vortex/ action, as 2 justify a reference to it. • » 

ami light developed in arc illunWtion are genera y 
regarded as mainly attributable to the superior efficiency 
tfthe positive current; but how are we to reconcile this 
opinion with the fact that the positive action is one of 
expansion, and therefore tending to reduce heat instead 
of intensifying it? And how are we to explain the forma¬ 
tion of the crater 1 Particles shot off from the positive 
carbon would not issue preferentially from its centre, but 
from its edges, which would be the first to yield to 
erosion. On the other hand, condensation and impact 
are fertile sources of heat; and if we admit the existence 
of a returning central current focussed upon the centre 
of the positive carbon, we not only explain the chief source 
of the heat and light, but also the scooping-out of the 
crater. The form assumed by the negative carbon is 
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quite in harmony with this view. The lines of force ere 
,Inown out dispels! voly from the positive electrode, end, 
being attracted by the negative, they sweep round and 
erode it into a tapered form with a knob at the end. 
The polarity is reversed by change of front, and the lines 
flow back on an inward course under the joint influence 
of both electrodes and impinge upon the positive centre, 
thereby forming a crater and intensifying botli heat and 
light by secondary action. The process involves a figure 
Digram <>• approximately represented by lig. (> (diagram sheet), 
which closely resembles the section of a smoke-ring, and 
agrees with the cotton experiment in showing outside 
and inside movement in opposite directions. "Whether 
any part of the impinging energy re-enters the positive 
carbon in aid of the continued emission, or whether it is 
entirely expended in tile production of heat and light, 
is a subordinate question. If nil tl.e lines re-enter the 
carbon, the tigure would be that of a continuous smoke- 
ring. Otherwise it would bo a figure of the same order, 
'mt discontinuous. It has recently been shown that the 
crater is flattened, and the lower carbon is more deeply 
indented, when the light is enclosed and tile admission 
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ELIA- 

of air restricted. But this only implies that the imp;.-« / 
is in some way rendered less oblique on the lower auhuu 
and more diffused on the upper. The character of the 
figure remains the same. 

In all the experiments I have hitherto described an 
induction coil was used as the source of the power, but 
the whole series of figures which I am about to bring 
forward were produced by a powerful ^ himshurst machine, 
which is capable of far more general application than the 
induction coil. It lias sixteen plates of nearly 3 feet in 
diameter, and is driven by an electro-motor. It is furnished 
with condensers of different sizes, varying from pint 
bottles to ten-gallon jars. I am indebted to Mr. Whims- 
hurst for personally superintending its construction, and 
it lias proved an indispensable instrument in my experi¬ 
ment*. In using it, my practice is to shunt the spark on 
to a branch line when the object is to exhibit on the 
main line the tensional effects which precede or attend 
the spark. When the spark itself 1ms to he depicted 
along With its accompaniments, the object is accomplished 
In widening the air gap on the shunt line, so as to make 
it more resistant than that on the main line. 








I llu.strntion 
Xo. a. 


The kind of dust which is mo*t generally applicable 
for dust delinoation is Tripoli powder/ but where extmw 
mobility is required, calcined magnesia mixed wilh carbon 
in (he form ol purified lampblack is preferable. byco- 
podium dust is still more sensitive, hut is very apt to take 
fire. The dust in all cases must be sifted upon the plate 
by a mechanical jogging apparatus working vertically in 
guides and shaking out the dust by striking gently against 
stops. The ligures are generally improved by a minute 
application on the glass of solution of wax in benzole, 
which must be rubbed off with the hand until the plate 
is perfectly dry and free from obscurity. 

I will now exhibit the dust figures which more 
especially bear upon the points I have already discussed, 
and shall leave others to be introduced at a later sta'^e 

CD 

of this paper. 

No. (> illustration is a dust figure produced by that 

form of electric discharge usually called brush action, and 

"hull, in tins particular case, was only of momentary 
duration. Here at 


outside action anal 


the 


once we see an example of inside and 
ogous to the corresponding action in 


’ " iltCr and cotton experiment. The outside sweep of 
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positive is indicated by the denudation of ti* 
while I he inside negative current is marked by a central 
stream of dust directed towards the positive electrode. It 
is difficult to catch Ihc proper moment lor stopping lie- 
action, which, if continued too long, disperses the <lu-t 
altogether, or, if too short, prevents the completion of tile 


return passage. 

Xo. 7 is another example of the same kind, but in 
which the inside dust stream is carried home to it- 
destination by a somewhat longer continuance of the 
brush action. 

No. 8 is also a brush figure in dust, but in this case 
a small spark has been allowed to pass between the two 
electrodes. Here the displaced dust is carried vigorously 
backward, not only on the central course, but in rear of 
the electrode, where the spark is inoperative. The path 


of flie spark is seen in the centre of the figure, and the 
exterior shows a multitude of brush lines diverging from 
the positn e electrode and then converging under negative 
influence upon the spark line. The spark itself has no 
carrying power, and the dust is swept hack exclusively 
on the brush lines. This is especially apparent at the 












So. !• 


•Vo. 10. 


ELECT HI C M( )VEM KNT 

jMirk of tile electrode, where I In* wpsu k can hw\< no « ’!< < t 
Tin- limit to which I In* dust haw reached by expulsion i- 
there clearly scon, and its return may he traced hack to 
the edge of the electrode, where it appears like a circular 
corona. 

Xo. !) shows the effect of intercepting the brush 
lines by an interposing dust plate. The lines in this 
ease are projected vertically downwards from a positive 
electrode above the plate towards a negative electrode 
below it. The result shows a multiplicity of impacts 
like large and small raindrops. Every impact exhibits 
an outside radiating ring until a dark spot of dust in lire 
centre. A transverse section of tile figure, already shown 
m -No. 6, would exhibit the same conditions of a white 
outside and a dark inside. By reversing the current and 
using a fresh dust plate we get a picture (No. 10 ) of tl)e 
negative action, showing fewer and larger impacts than 

8 ‘ C 8e<?U X °' ! '- 1,1 t,lis the inward direction 

L *“ maniie ^ tc<l by a general shrinkage of tlic 
* ' ° f dUSt t0wards Point of impact. A VJu . n 

;;71 With “ SUHabIe "* »n the aetua. dust 

J iatc^the formation can be distinctly seen as in n modeI> 
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showing at uael: .. a hill, a crater, »n<l a <««■<• ^ 

nil extinct volcano. The impact of a smoke-ring if suf¬ 
ficiently strong, would produce corresponding effects. The 
dispersive side of the ring would harmonise with the 
radiating positive impacts, while the convergent side would 
accord with the appearance of the negative action. In 
both cases the central lodgment of dust seems to imply 
a vortex core, and other appearances testify to inward 
and outward radiations. 

Xo. 11 is a highly enlarged figure of part of Xo. 7, 
and shows that the brush lines in coursing along the 
plate make a succession of minute impacts, each showing 
a black spot of dust with a positive clearance around 
it. In exceptional instances the spot is absent, but the 
majority of cases in which it 1 is present is so great that 
it is fair to presume that where not present it lias been 
knocked aside by the crowded rush of other lines. 1 
am quite at a loss to understand what these spots can 
lepresent if they be not vortex, centres, in which case 
we must regard the whole figure as composed of strings of 
cored vortices linked together by polarity, and transmitting x 
energy by some process of conduction. 








ELECTRIC MOVEMENT 

I now come Jo another mode of illustration, in wliidi 
a photographic plate is substituted for a dust plat/*, and 

in which the luminosity of the discharge produces its o«u 
picture when taken in a perfectly darkened room. 

I shall begin with a representation of a beautiful 
No. 12 . luminous star (Xo. 12), produced by a single powerful 
discharge delivered from the pair of 10-gallon conden-er 
jars of my Whimsliurst machine. The discharge is posi¬ 
tive, and is^ taken from a me tallic disc resting on an 
■c insulated photographic plate. It shows a tensional figure 
distinct from spark discharge. It is, in fact, the product 
of the tension which results from or accompanies a spark 
taken on a shunt line. The figure as printed is on a 
scale of fully twice natural size in lineal measurement, 
and it is whiter in the print than it was in reality, but 
in form and character it is identical with the original. 
The discharge, although incidental to a spark, is in itself 
unipolar in the sense of having no metallic pole of 
opposite sign associated with it. The radiations of the 
figine aie of course molecular, conveying energy by handing 
it on from molecule to molecule, or from cluster to duster of 
molecules, with comparatively little translative movement. 
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undoubted I v molecular, and the medium is atmospheric air, 
and therefore gaseous. Without molecules in a state oi 
mobility the figure could have no existence, neither could 
it be produced without imparted motion from without. 


The question now arises, Wlmt is the nature and origin of 
thifii^imparted motion? Its genesis in this case clearly 


lies in the mechanical power applied to the Whimslmrst 
machine, which by a process of induction and adhesion 
draws upon the inherent electricity of one set of molecules 
and transfers the product to another set, thereby creating 
unequal conditions of charge, which strive to readjust 
themselves and restore equilibrium. 

Faraday maintained that molecules must be largely 
stoied with electricity, and these stores present the most 
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molecular electricity. • Positive* tod 'negatlw m ap¬ 
propriate terms for difference «»!’ quantity and jx>i<ntial. 

lint if is confusing to apply llicm to dual nature as <11. 

‘Inward’ and ‘outward’ electricity would better meet 

my views, but I cannot presume to introduce a new 

nomenclature. The great mobility of air molecules and 

the amplitude of their movements render their electrical ^ 

action much more discernible than in other conditions of 

matter; and I trust that the pietorial representations upon 

which I am now entering, stamped as they are with the 

truth and accuracy which is characteristic of photography, 

will facilitate the labours of other investigators in their 

endeavours to unrave l the intricacies of electrical action. 

1 he luminous star figure already introduced may at 

first sight be regarded as inconsistent with the principle 

of ciicuit, but. we must bear in mind that what we see 

is molecular action produced by an agent which we don’t 

see and very imperfectly understand. The electrical 

€ ff ects arc cognisable, and these must conform to 

the laws of inertia, friction, and heat production, whether 

the fundamental agency does so or not. Recoil always 

* 

Allows ill) outburst of electric energy, and causes a reflux 
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ELECTRIC MOV EM INI 

to die electrode from which it imoii*. '1 here *•» 
resistance to the passage of electricity from air into 
motel, though apparently none, or comparatively little, in 
the reverse passage from metal into air; so that .< 
metallic electrode acts in a measure as a valve olosiug 
against return. Judging from less ambiguous figures to 
he hereafter shown, I am able to say that the halo 
around (lie electrode is in this figure the result of 
checked re-entry, but great developments of this recoil 
action will he seen as we proceed. 

No. 13 is an enlargement of part of the last figure, 
and is chieily designed to show the remarkable manner 
in which the lines that make the most headway 
receive contributions from other lines which are unable 
to compete with them. The tendency appears to he to 
consolidate into a smaller number of main lines, which 
will afford better conduction than a large number of 
smaller ones collectively of the same area. The junc¬ 
tion is not effected by lateral fusion, but liy pointed 
penetration, each puncture being marked by a speck of 
light seemingly attributable to an attendant production of 
heat. More of this kind of action will presently he shown. 



II 
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So. 15 shows I Ik 


ELECTRIC MOVMMEN J 

widely diMcronl figure firoductd 

|,v reversing (lie current, .ill other condition* being the 
tunc, except thnt the electrode is rcduced to a point to 
give more emphasis to a figure which require* •' ‘ r \ 
advantage to make it sufficiently distinct for critical 
examination. The diminutive si/e of thi* negative 
figure, in comparison with the positive one, is the first 
thing to he noticed; and it may be asked, How can this 
be reconciled with the assumption that negative and 
positive action are equal ? The answer is obvious if 
we admit that the negative represents suction and the 
positive pressure^ because in that case the negative 
flow will be resisted by condensation, while the positive 
"ill be helped by expansion. The negative therefore has 
more unseen work to do in the production of heat, and 
its action is only rendered apparent by nebulous light 
around the electrode. The negative figure as it appears 

thc iUl,Stration is ® n larged in much the same pro- 
portion as the positive star figure (No. 12), and tl 

mCOm,nS nebU ‘ 0US S,ream3 > Saving denser as they advance 

are d,Sti " Ctly SCCn - T1 ‘° recoil action is also clear., 
manifested by the protrusion of ant.e„shaped emanation! 



10 
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whhh tt ro obviously of the -»■« “ 

hi in the punitive star figure; aud 
dispersive lines Uirown out m I 

„ in important to observe bow these reaeUon.tr, horns 
cUng to the negative streams, and overlap them without 
combining with them. This peculiarity is more distinctly 
mic . shown in an enlarged ligure (No. 16), which is taken 
from another experimental figure of the same kind, hut 
more suitable for enlargement. In this example the 
positive horns almost encase the negative streams, and 
distinct proof is thus afforded of inside and outside 
motion in opposite directions ■without interference or 
intermixture. I abstain, at present, from commenting 
upon the detached figures on the outskirts of Xo. 15, 
as I shall have more to show and to say on that head 
further on. 

Up to this point the positive and negative elec¬ 
trodes have been kept so widely apart as to show no 
sensible effect on each other \ hut m the next figure 
y<K 17 • (^ T °* 17 ) tlie opposite electrodes are brought near enough 
to exhibit mutual influence, though not sufficiently near 
for spark discharge. In this case the radiations from 
the rear and sides of the positive electrode present much 
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tlio same ftppciinuice before; but iho* be/ tJj< 
negative electrode ere drawn toward* it, and for »h< 

most part consolidate into thicker lilies ijy that euriou* 
process of confluence wiiieli has already been descrilieil. 
and wliich is more definitely seen in the enlarged picture 
No. 14. of part of the present figure, as displayed in No. 14. 

The central passage being the shortest, the potential 
is more lowered there by the negative suction than 
elsewhere, and the outlying lines are consequently drawn 
inwards and caused to deliver their energy into channels 
more competent, to reach the negative electrode. The 

needs of the negative are only partially satisfied by the 

supply from the positive, for it is apparent that the 
negative elect rode conti nues to draw electricity from the 
the same manner and nearly to the same extent 

^ "* US PreVi ° US uni H»r ^l^ity. It does however 
inesent some new features, especially tire projection 

ImeS * action to catch up 

■o-s'ns patches of negative cloud n,h- 
destination. C,,,g to the 

A Ve °' intei 'esting variety of 17 • . 

x °- ls - So. 18, which i- . ‘ ■ ' ,s sho "n in 

.. *.. *»■<*, „•», 
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No w in which ..-ion «• .. . " i,h 7 

.. .. •„ w„ It, where the. two electrode. 

No. 19. magnificent hguu . . 

_ | n f|wi|* bv a douuW 

were only separated from cad 

of ordinary sheet glass. The difference ... 
the size of the two prints, 12 and 19. ' 

adequately represent the difference of size between the 
actual figures, for the print is on a scale of 2 to 1 ... 


— — - - U 

the case of the star, while it is of natural si 


the induction figure. To make them proportionate, would 
require the print of the latter to be 30 inches in diameter; 
and yet it required a less powerful discharge for it< 
production than the other. , It will be seen also how 
minute, inci sive, an d symmetrical are the lines of diffusion 
asjsompared with the lines of the unipolar figure. 

Xo. 20 . A companion negative figure, shown in No. -0, was 
produced by the same discharge by using two photo¬ 
graphic plates placed hack to hack, with the film surfaces 

—*\ 

outside. The opposite electrodes were in coincident 
position and in contact with the glass, but, as I shall 
have to revert to both these figures at a later stage, I 
shall not at present dwell further upon them. 

I shall next proceed to illustrate other interesting 


■ 
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ciroHs obtained with minor degree, of induethm and by 

varying I lie mode of application. 

Referring back to Ihc unipolar negative figure m 

Xo. ]“>, it will be observed that the negative manifesta¬ 
tion is purely of a nebulous character, indicative of the 
production of beat, and that, the lineal configuration i- 
limited to the reverse action of recoil, which, of course, 
is positive. A very small amount of induction is, how¬ 
ever, sufficient to bring lineal action more into play. 
This effect of induction is beautifully shown in two 
Xos. 21 , 22 . illustrations of much the same description (Xos. *21, *22). 

In these figures lineal streams are seen flowing con- 
vergently towards separate centres, where they collide 
and are shattered into heat clouds, thus representing the 
conversion of electric energy into heat energy; the one 
consisting of organised movement, and the other of 
promiscuous vibrations. A further examination of these 
figures will show that the three heat clouds in each 
figure remain sufficiently electrified to carry on the action 
fo the metallic pole, though with very reduced energy. 
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dial the protrusion of reactionary horns from the 
centres has ceased, and that, in lien thereof, 

-'spikes ore thrown out from various parts of the con¬ 
verging lines. In previous figures where induction was 
practically excluded small detached cloud spots of negative 
electrification were seen to be floating inwards, but these 
showed no organisation. Similar detached spots may be 
seen in connection with the present figures, but these are 
in organised form, having their own converging lines and 
collision clouds. 

With stronger induction the converging lines and 
their tributaries become very pronounced, and indicate the 


negative 

bri-tling 


initial gathering from the air with wonderful precision 
N„.». »d symmetry. No. 23 shows a magnified portion of 
one of these figures. Tire branches bear a remarkable 
resemblance to feathers, the barbs of which represent 
gathering feeders advancing in close array from opposite 

S ‘ deS an<l C ° lli,lin S on dividing lines, which are 
Hereby raised to the temperature of ignition, and become 

^ ** ^^tting *• energy to the negative centre. 

with n<> " 111 (<> <l0,lble <ig,,res Ponced 

S| ' ai k l>Chvccn two electrodes, but differing from 
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i„ being iiKHlin.a by undrrtyin* 


So. at 


those already shown 
induction. 

No.‘24 shows the rcmarkalile effect of a mere tlmad- 

like strip of tinfoil stuck, upon the under side of ilie- 

photographic plate so as to establish a subjacent axial 

line of conduction from centre to centre of tin* two 

electrodes, the strip itself being insulated. By this m< a ns 

we obtain alternating induction beneath the plate, thereby 

favouring oscillation and the production of -ccondar\ 

figures within the primary areas. In the present ea-c 

the brilliant figure within the positive area must In 

regarded as a reactionary negative figure bearing a great 

resemblance to the negative primary, though showing 

much greater detail. On the negative side there is also 

a sub-luminous fringe, increasing in luminosity towards 

the centre, where a well-defined line of light, which lias it- 

correspondent within the positive area, marks the inception 

of spark-discharge which is about to take place, but is 

defeated by its occurrence on the shunt line. 1 The two 

figures are drawn out towards each other, and actually 

% 

difficult to Ml y whether the sparkles* discharge is duo to n preliminary state of tension loading 
up to a spark, or to self-induction succeeding the spark. In either case the spark on the main line is 
defeated by its occurrence on tho shunt line. 

K 
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touch, though not sufficiently to pa** ‘he »park. t h* 
curvature- of the linos on the negative wide d.ow* Hi* i; 
convergent flow from the adjacent air, wiiilo 
dis])crsion is shown with equal ok-arncHs b\ the faint out- 
side linos in the opposite; division. On both sides we 
have unmistakable ovidonco <>f tin* production oi heat md 
consequent light b\ convorgency. 

So. 2 r>. Xo. 25 is an enlargement of the* central luminou- 

figure oil flic positive side of the preceding picture. ( >r. 

to he more correct, it is taken from a similar figure 

produced in exactly the same manner, hut which ha- 

more strongly defined lines, and is therefore better 

adapted for illustration. From this enlarged figure it 

will he distinctly seen that the reactionary inward flow 
• * 

lias taken place on the positive lines of emission, and it 
seems probable that the dulness of the exterior portion 
<>1 those lilies represents the transitional stage of reversing 
polaiih. 1 he enlargement also shows a profusion of 
double-headed junction lines, which seem to indicate a 
'pmriing filiation ol potential due to minor oscillations. 
Sa '~ (i 26 is thc as No. *24, except that it is made 

ix jump* instead ol only one, the intervening space 
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being equally divided by eqti!di*hmt circular 
tjnfoil; and, by way of comparison, a figure of four 
Nn o 7 ^]Vo. 27), produced without subjacent induction, i>- exhi¬ 
bited to show bow much the definition is dependent 
upon tin* function of flu* strip of tinfoil beneath the 
plate. 

Xo. 28 . In the next illustration (No. 28) the strip of tin- 
foil beneath the plate is discarded, and a separate earth 
connection is given to the underlying electrode of each 
figure. In this case the two luminous figures, which 
are of great beauty, and much more unlike each other 
than is usual, are circular in form, and are in no 
degree drawn out towards eaeli other. They are also 

w 

quite out of sparking range, but are in communication 
with each other by a system of fine lines, like cotton 
fibres. The pair of figures are like the two sides of a 
Leyden jar under process of discharge bv leakage. The 
connecting lines are seemingly all of the positive brush 
description, and are doubtless acting as positive ducts: 
but where are the negative ducts, if they be not inside 
of the positive ones, as they undoubtedly are in the case 
of the water and cotton experiment? 
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Some very curious effect* are pr<*hm*d »l tin* jutirtiofj 

of flic connecting line* with the frond* of the negatnc 
figure, but they are too minute to lx* distinctly m/-ij by 
unassisted vision. I select for enlargement one small 

patch not materially different from many others. It i- 
Xo. 29. shown in a highly magnified form in Xo. 29. The 
consolidation of the minute communicating lines before 
joining flic negative is here distinctly seen, and their 
discharge upon the head of a negative frond produces 
a strong development of light, together with a recoil 
from the negative which has all the appearance of a 
splash followed by an issue of minute positive antlers. 
To the left of the splash a number of negative fronds 
may be seen with positive lines coursing over them, 
and detached portions of negative beat cloud may be 
observed with positive lines thrown out to catch them. 

The brilliant portion of the figure on the positive 
*side appears to be only a further development of the 
secondary action, which in the whole of the preceding 
analogous figures has been gradually enlarging, 
until in the present case its boundary extends nearly 
^ the limit of the initial positive action. Still, however 
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then* remain* an otifidcirL of primary radiation whi'h 

displays the singular phenomenon of a multitude of 
small detached figures each flying away with a sjieek of 
ligh t at the rear. Similar detached figure*, more 
distinct and more isolated, may have been noticed in 
previous illustrations, and it is now time to discuss 
them. They are undoubtedly fractured positive lines, 
such as can be easily produced by diagonal impact. 

Xo - 30 * T,ms > “1 >o. 30 a cluster of strong brush lines is 
delivered obliquely upon o photographic plate by a 

single powerful discharge from a positive electrode 
raised 8 inch above the plate. The lines are 

broken by the impact into pieces of various sizes, 

some of them as small, and most of them many times 
as large, as those skirting the previous figure; but 
all arc of one kind. In tiiis, ns in all other cases. 

Whether electric or magnetic, it seems impracticable to 
vary the type of figure by subdivision, and it would he 
deeply interesting to know how far, theoretically speaking, 
diminution could be continued without involving radical 
change. I„ thcse-fracturcd figures the dispersive part 
is unquestionably positive, and the bright spots may be 
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RMumcd -o he negative, .. ~ 

With II,e black <luBt apntH in Noh. !> an.l 1", *•»' l-^l> 
because they visibly attract llio U|>s "I 'I" !'•’ 'tne 

lines following closely behind them. The lips in the 
present figure are seen to bend inwards towards the 
spots, an.l actually slrike into them, thereby proving 
opposite states of electricity, 1 and strongly confirming the 
double composition of electric conducting lines. '1 lie 
effect may perhaps be attributed to self-induction con¬ 
sequent upon interruption, but the evidence of dual 
composition would remain unaffected. Hie discliaige in 
this figure was taken from the 10-gallon condensers of 
my TVhimshurst machine, hut fractured lines can be 
produced with far less power, though not so incisively. 

It is very difficult to obtain distinct results by a 
similar treatment of negative lines, because the negative 



1 Since writing the above I liavo obtained additional evidence upon this point. Flour sulphur is 
attracted when lightly dusted over a surface positively electrified, and repelled when the electrification 
is negative. By applying this test, which was suggested to me by Mr. J. W. Swan, I found that the 
relative electrification of the streamers and spots agreed with the views expressed in the text. 
Lichtenberg observed not only that sulphur adhered to a positive surface, hut that red lead acted in 
the same manner towards a negative surface. Furthermore that when the two powders wore rubbed 
together and applied as a mixture, they tended to separate and settle in the above discriminating 
order. Although I have not yet succeeded to my full satisfaction in the application of those tests. 
I have obtained sufficiently distinct results to provo tho correctness of my previous conclusions. 
Haro glass of a proper sort, as well as resinous plates, may lie used, hut great precautions are 
necessary to avoid ambiguous effects where the electrifications are feeble. 
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r action »*H more sluggish tin... Hi* i^itivc, and alw ******* 

ilicv produce much more fogging effect ujsm the plat*; 

but in one case, and only in one, I have succeeded in 
ol>tniuing a good example, which, in a magnified form, is 
No. Si. exhibited in No. 31. It represents the impact of negative 
lines emanating from a negative electrode raised about 
•8 inch above a photographic plate, and receiving a sparkle-s 
discharge from a positive electrode raised 1 inch above the 
plate. The electrodes were about 8 inches apart, and the 
plate was insulated. The discharge was delivered from 
the 10-gallon condenser jars, and was very powerful. 
The figure produced under these conditions exemplifies 
in a most remarkable manner both primary and secondary 
actions, and the pronounced tendency of the positive 
streams to embrace file negative emanations is conspicu¬ 
ously shown. 

Another equally curious case of a different kind is 
Xos. :\-j. 33. presented in the pair of figures in Nos. 32, 33. In 
this case two photographic plates placed back to back 
were used with the films on the outside. The upper 
side of the double plate carried a metallic ring, about 
4 inchcs in diameter, which served as a positive 
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t'lcclrode, while the end of a negative wire brought 

into contact with the lower side of the double |>late at a 
point coincident with the centre of the ring. Winn a 
discharge is made under these conditions, a verj feeble 
emission of positive horns takes place outwardly from 
tin* ring, but thick radiations are thrown otf from the 
inner margin, and expand in volume as they approach 
the centre. The recoil action is very conspicuously shown 
by a bright circle of light at the inner edge of the ring, 
where the return is checked by the sort of valve-act ion 
already mentioned. The same white junction spot< which 
so generally accompany positive emanations are profusely 
displayed in the figure; and vet it is so different in general 
character from, all previous examples of positive action 
that it is difficult to regard it as essentially the same. 



i timing now to the obverse side of the double plate, 
" (> l‘ H( l a negative figure displaying equally unexpected 
features. It, shows detached figures of various sizes, all 
distinctly defined as independent systems, and main semi¬ 
detached ones of perfect symmetry, all exhibiting the 
u.sual collision clouds at the confluence of convergin'* 
hues, and finally evolving an intense nebulous light at 


(C) Jeff Behary 2019 








(C) Jeff Behary 2019 


48 









(C) Jeff Behary 2019 


49 









•f.f 


icluctiuc movkm i n i 

between (lit* two figures would almost dtaapjicar. I hr 
increase of similitude on tin* side of flu* negative con*i«t* 
firstly in t lit* fading prominence of those broad soft 
luminous fronds which 1 have treated as inflowing 
streams derived from the surrounding air; and, secondly, 
in the increased protrusion all over the? figure of 
reactionary spurs of a positive aspect. On the other 
side we have more finely divided lines coinciding in 
direction with the broader lines of the same character 
in the negative figure, but differing only in their 
greater subdivision, and we have a vast number of 
positive spurs closely corresponding with those on the 
negative figure. All this tends to show that both figures 
are negative, the one by primary and the other by- 
secondary action. As there is no overreaching fringe 
of primary action to he seen in this ease on tin* positive 
side, the presumption is that the secondary figure ha* 
completely obliterated the primary one. Although there 
is little or no difference in the size of the two figures, 
there is much more minuteness of detail and sharpness 
of definition on the positive side than on the negative. 

I Ins apparent superiority of energy in the positive figure 
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I.|ip induction wus wcnkcNl, mid is wlu-re the indtntioo 

is strongest. If I may venture ujmhi a hypothetical 
explanation, I should say that regarding the electric 
generator ns a pump which must fill before it ean force, 
the negative stroke, representing suction, must take the 
lead of the positive, and will have to draw from a neutral 
atmosphere. In so doing it, will create a deficit in the 
environment which will aid inductively the expulsive 
energy of the positive. Being first in primary, the 
negative would also be first, in secondary action, and 
would thereby operate to reverse the condition of the 
cmiionment, thus adding its own energy to the recoil 
energy of the positive, thereby producing heat and light 
by an invigorated convcrgency followed by a second 
positive outburst manifested by a multitude of minute 
“horns” over the whole area. 


Whatever theory may be applied in explanation of 
these two remarkable figures, they are at all events the 
res, ilt of molecular motion actuated by electricity. The 
amount of symmetrical detail they exhibit is enormous, 
the^time inquired for their production is only an 
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'"I m088 " r " } . r of recording 

pholograf . . . u .tivity Photography, 

wonderful displays of 

However, is not available for this purpose in cone* 
the Ught evolved is very strong. A bright spark fogs 
thc plate and destroys all delineations, and it .s only -> 
its notion on dust that I have been able to obtain even 
a rude picture of spark structure when resulting from a 
strong discharge. The spark has little or no longitudinal 
carrying power, but its lateral force is considerable. Tin- 
only way to attain any success with dust delineation of n 
strong spark is to wax the plate and rub otl the wax 
until only the smallest vestige of it is left. lien a powerful 
spark is passed over a plate thus prepared and surfaced 
with a film of the finest possible dust, all the coarser 
^particles are blown away in confusion, but a fine residue 
is left which clings tenaciously to the plate, and somi times, 
though not. always, will take the impression of definite 
Xo. 35 . incisive markings of the spark action. No. .15 shows a 
magnified figure thus produced. The spark was about 
.jL inches long, and was taken from the pair of 10-gallon 
condensers of uiy Whimshurst machine. The adjacent 
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on tin* right if the dust hud not l>een too much disordered 
by dispersive force. The truck of the spurk is vm 
distinctly shown, and it will be seen thut it is flunked on 
each side by a line of spike-shaped radiations normal to 
the curvature of the track. 1 liese consist of black 
pointed forms separated by white streaks of denudation. 
Judging: from wliat I have seen in other cases, I should 
interpret these alternations us indicating a series of 
oscillations between positive and negative, due to reversal- 
of polarity effected with inconceivable velocity along the 
whole line. We may presume that these vibratory lines 
are exhibited on the plate in a sectional form, which 
implies that, their actual form in free air would be that 
of rings with a core. This brings me again to the idea 
of the smoke-ring, though the sharp-edged form of the 
exterior does not agree with the outward curvature of 
that vortex form. But if the motions of the smoke-ring 
could be intensified up to light ning -pitch, 1 am inclined 
to think that their configuration would correspond with 
that of the spikes in the figure. At all events, there is 
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every appearance of a con- ^ it!, an ImurmiM wire. 

marked by «i thread-like line of undisplaced du»t. 

In the production of flic spark figure ju*t described 

no underlying' induction was uned; but in the next 

So. :ti;. illustration (No. 36) an extremely narrow strip of tinfoil 

was affixed to flu* underside of the dust plate, on a line 

extending from centre to centre of the two circular 

electrodes, resting on the film of dust. A condenser spark 

was allowed to pass, and the result shows its track. 

toff ether with two well-defined figures indicating four 

oscillations and very distinct contrasts between positive 

and negative markings. But here again we see clear 

evidence of a superiority of force on tin* positive side, 

which I have endeavoured to explain by assigning the 
\ 

initiative action to the negative. 

I now pass on to a somewhat magnified picture 
Xo. :t7. (Ao. 37) of a similar figure, in which the tension was 
sufficiently kept down to avoid violent discharge. In 
this case, owing to the lower tension, only two recoils 
an* apparent, but the constitution of the spark is much 
more clearly shown than in flu* last figure. 1 must 
Jieie observe that a spark taken over a surface under 
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1 infill.. ."»... . 

quieter tin... when -ml.'>'»>„ " " W,,t - f “ 

present figure it will !»• **•■. that Mu- l""'"- «««. 

,] u e to sec.ilary action within M>.«“*"<• »r.-a, hmw 

from fin* spark track in hollo* curve*. On Mu «Mier 
liand, the more abiintlnut negative lines, earned bj 
reaction within the positive area, curve in a similar 

manner into the opposite ... the spark track. 

The gradient of potential must therefore be from out¬ 



side to inside in both eases, while the spark tracks 
themselves must be of opposite sign in relation to each 
other—the track being positive inside of the negative 
area, and negative inside of tin* positive*. In confirma¬ 
tion of this view, we sec* tin* tendency of the positive 
lines at the junction to mount 14)011 the outside of the 
negative; and we may infer that if the process were 
carried to completion, it would be effected by the one 

telescoping over the other. Many detached figures are 

thio\Mi ofl from the positive fringe, all of which show 

the usual black centre, indicative of inward action, 

while their radiating exteriors bear witness to the 
opposite condition of dispersion. Altogether, the figure 
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nm i i, beautiful cxaropU* of 
is full of information, h'" 1 

dust illustration. # , 

A very interesting, and I may even say rurpn-n.g. 

effect is shown in the next iilustration (No. 38), in which 

negative streams (not sparks) were projected from an 

annular electrode upon a .lust plate with a positive 

metallic ring beneath. The result is a circle of indepen- 

dent figures, each complete in itself, and showing such 

perfect compressibility as to admit of being crushed into 

the forms which ore the most favourable for close packing. 

Each figure, though wedged against its neighbour, resi-t> 

amalgamation, and there is no indication of their being 

mutually subject to either attraction or repulsion. Every 


figure shows a nucleus with a dark surrounding, penetrated 
bv radiating lines running into an exterior nearly 
denuded of dust; and in all cases there is a boundary 
line between adjacent figures which seems to resist 
intermixture as if it were an integument. Their general 
appearance is strikingly like pictures of physiological 


1 Since the atxjve win written, I have distinctly ascertained, by the tests referred to in the foot¬ 
note at pnge 38, that the spark track in the negative division of this figure is jHvsitivo, while that 
in the positive division is negative. Also that the effects of the same discharge are reversed on 
the opposite sides of the glass. 
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... mc them *** eTer J 



N"o. 8i». 
No. io. 


So. II. 


cells; and, what i. more Grange, w«- 

...very c. the divi.for* di-pUy. * -. 

internal structure a, the original from vhi-h » W* 

I have already spoken of electricity as organised mot,on. 
and we have here an example of it carried apparently 

to the very verge of life. 

But the above is not the only case of electric 
delineation on dust presenting the appearance of organic 
forms. The common lichen, which grows so freely in 
pure air on sandstone rocks, is closely imitated m 
Xo. fS9, which is another negative figure on dust; and 
in the succeeding figure (No. *40) we see arborescent 
forms, showing trees and undergrowth, in which >teni'. 
branches, and leaves find their approximate representa¬ 
tives. Lastly, in the one remaining figure to he shown 
(No. 41), even the root is indicated lying at the loot 
of the stem. 

This final figure is worthy of a little further 

n v 

description. It is surrounded by patches of sw ept-up 
dust, derived from denuded margins, thus indicating 
negative electrification. From the interior of nearly 
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5 , ELECTKIC MC)VKMENT 

every patch wo see llio origination of a conducting Utvs, 
which on its inward course unite* with oihci-, wln«h 
i„ like manner g» «„ combining, until one main trunk 
is formed leading to the base. From thin point there 
is a rebound in positive form, which flows outwards along 
the same tracks, and its dispersive force breaks out in 


the production of highly divided vegetative forms. 

We now come to the important consideration as to 
how far do all these experiments advance our knowledge 
of electricity. Many things have been illustrated, and I 
may hope they have in most eases been more or less 

elucidated. 

Let, me briefly recapitulate the particulars, in order 
to bring flicm more into one view :— 

(1) Ail intelligible explanation of the water and 
cotton experiment has been offered, and its teaching 
indicated. 


(*2) The duality of electricity, apart from quantita¬ 
tive distinction, lias been shown to consist largely, if 
not wholly, in difference of direction, the motion being 
in the one case outward and forward, and in the other 
inward and backward, as in the smoke-ring. 
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( 3 ) Tin* 4*01 iHolidit(ion of brush limit into main 
channels of conduction, and tin* mode in which they 
coalesce have been clearly illustrated. 

(I) Pictorial illustrations have been exhibited show¬ 
ing electric configuration in various phases; and the 
persistency of pattern, independent of magnitude, has 
been exemplified. 

(5) The double composition of conducting lines has 
been displayed by fracture. 

(0) Novel effects due to oscillation and secondary 
action, as well as to modifications of induction, have 
been exhibited. 

(7) Magnetic or quasi-magnetic effects on common 
dust have been shown. 

(8) Examples have been presented of the remark¬ 
able correspondence between some electric figures aiul 
living organised forms. 

M betlier or not my theoretical expositions will hold 
good, the illustrations I have produced are unimpugnable. 
They are graphic representations of unseen conditions 
which demand explanation. 

The salient impression which all this leaves oil my 
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mind is Mint elret i it il.\ in identical #UI» ni!i< »« 

9 

motion of niokapiilfH. There can »>‘* »<> ~" rU ^ 

motionlcss electricit.y. The lenii “ Ktntii :.l ” only implfe* 

bondage and absence of current. The quantity of elect,mal 
motion in molecules may be enormous. Jarada\ lia~ - ii<i 
that there is probably as much electricity in a single drop 
of water as would produce a thunderstorm if free I see 
no reason to dispute it provided wc acknowledge all state- 
and conditions of electricity as modes of motion. It inaj 
well lx* doubted whether molecules themselves are anything 
more than specialised motions. We only recognise them 
by their forces, and we know of nothing else to represent 
their substance and their inertia. Lord Kelvin has 
shown convincingly that rigidity and elasticity, which carry 
with them the ideas of solidity and inertia, together with 
oscillation in all its forms, can be represented by motion. 
Xo man can speak with higher authority on this subject 
than he can, and he has said, “ It is scarcely possible to 
help anticipating the arrival of a complete theory of 
matter in which all its properties will be seen to be 
merely attributes of motion.’ Jhit motion of what ? At 
piesent we assume the existence of ether to supply the 
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.. , .I lo (111 up «*P» 

' U1,P " H ;' .l: • 7 ’easier ... —h. a - f 

in.—> * ..m 

confess my inability to judge, «*» w ° "" . 

.eh by postulating two inscrutable, insU,u. of .. 

The elimination of motion would in the one case mean 
the extinction of the universe; while in the other, there 
would only remain an impalpable medium, winch u. 'he 
absence of motion would be scarcely distinguishable from 
empty space. Endow space with the attributes ass.gt.ed 
to ether, and the difference vanishes. Motion would then 
stand forth as the “absolute” oi matter. But much the 

i • i ;i oven if the independent 

same may be said oi it, e\en i 

existence of ether be conceded. 

These views of the structural capacity of motion 

present Nature under a more spiritual aspect than one 
of crude Materialism; and while they lead us to 
contemplate her wonders with increased amazement, they 
make her appear more akin to an Infinite Dominant 

Mind. 

Before concluding my remarks, 1 must apologise for 
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i|„. snnil reference I have u > ‘I* 1, "n\**t*nt 

Inl>oiirs of model'll investigators in the ol < it). 

\jr(< mid business n\ocsilions lisive imposed upon Ijh the 

necessity of hcing ns brief ;is possible in the treatment 

of my subject ; iind my inability to follow the elaborate 

mathematical treatment now so generally adopted in 

electrical exposition unfits me for acting as a reviewer. 

I freely admit that my own investigation* are lmilt upon 

pre-existing knowledge, and 1 hope the\ will not clash 

0 

with those of others. Personal claims to priority are 

most distasteful to me ; and if T have in any ease treated 
as new what was known before, I hope it will be 
attributed to ignorance and not to intention. 

It yet remains for me to acknowledge the valuable 
sendees which have been rendered to me in the 
prosecution of my experiments by two persons. The 
one is Mr. M orsnop, a well-known photographer in 
Lothburj, and the other is Mr. Andrew Richardson, who 
has acted as my general assistant. Both have displayed 
gi'.il intelligence and fertility oi resource when acting 
nnder novel conditions. 

.J- «*. J'rinlm, .Vrtr-ttnrt Sqiutrr, frmfffl 
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TWICE ORIGINAL SIZE. 
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NIAGARA PALLS POWER COMPANY'S PLANT Where 1!k energy * hich for centuries has been going to waste has now been harnessed for the 
service of mankind. 
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Foreword 


The contents of this booklet were compiled to 
assist the operator of the Style “ F" Treatment Cabinet 
in obtaining the very best results possible with his 
equipment. 

The treatment of disease by means of Electrical 
Currents, especially the High Frequency modalities, 
has now become as firmly established as with drugs or 
other methods, and to-day these currents are known 
and appreciated for their values. 


1 he Style “ F” Cabinet is a thoroughly efficient, 
complete, modern, result-producing appliance for the 
physician and surgeon. Diathermy, both Medical and 
Surgical, Electro-coagulation, Fulguration, d’Arsonval, 
Oudin, High Frequency, Ozone, Electric Cautery, 
Diagnostic anti Sinusoidal Circuits,Tankless Compressed 
Air, Nebulizers, Fluid Heater, Air Heater, Vibrators and 
bier s Hyperemia by \ acuum,each anti every one a dis- 
t,nct modality with a field ot usefulness of its own, are 
available, and attachments for their proper use are in¬ 
cluded with the Outfit. 


I he following instructions were carefully compiled 

T . C ® Apparatus, and, as extreme care was 

rased in simplifying in every possible manner, with 
HU ggestions throughout, you should be able 
exct cnt resu * ts hy observing them closely. 

and wfw n H tn , 'i^ t | SU |^ CU nt t,MU ,n rcnt ® them carefully, 
tegi%fcring C ° n * ult fh<? pmper pa * c M " rc 
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CJ. Fischer & Co. 


not ttu 



ick the crate ami box carefully, checking each * 

„ n i lu* enclosed Packing List. Report anv sh«>rt 
jarked as short on the sheet, to us at once, and same will r V{ **' 
prompt attention. In case of damages to parts, from any cause, 
shipment was in the hand ot the transportation companies, makes?, 
that their representative goes over rhe consignment with you, obtain 
signal report of the condition and forward it to us. This rcrv jrt J 
absolutely necessary to enable us to put in proper claim. 

This Apparatus, unless plainly marked otherwise on the nam- 
plate, is constructed to operate from the bo Cycle Alternating Current 
Line of front 104 to 120 Volts, which Line must l>e capable of carry ing 
1 ; Amperes. Select a space for your Cabinet near an outlet from sucU 
wiring, and proceed with the assembling: 

Open back of the Cabinet by removing the two nickel-plated acorn 
nuts and washers—entire back panel will liTr out by pulling back andun 
at top. 

Remove the tops from the four levden jars and after carefully clean¬ 
ing rhe jars, till them with a saturate solution of salt brine up to 1 P> 
ot an inch above rhe level ot the outer brass coating. (LTsc about 4 ' 
pound table salt to each jar.) The fluid should be poured in the jars to 
the level ot the outer coating, and immersing the carbons in place will 
increase the levels to rhe desired point. 

Carefully replace caps on rhe jars, wipe them thoroughly drv and 
tn n "Zwu ea I ,! dc °* thc compartment in rhe small partitioned sec- 

cominu • r ttf Ti • Connect thc two wires “ K-L” and “M-N" 

carbons in rh • - ^ SL* l,s compartment to the binding posts on the 

from the front nf . r r n C(,nn V ct r ^ e two wires (bifurcated) leading 
and '‘(^-R”. L a ,,nct to posts on side of jars marked " 0 -r 

do nor spill atrv Hqu < i c i an 'sf° S, | t | ,on t ^ 1e partitioned spaces, but 

3 ar % dry thoroughly before -.r? 1 mo,sture l ** present around the 

This srlu ^ attempting to use the Machine. 

to, or below the line^!f S r 1?J e arrcn tion, but should the water level f*M 
I* added promntlv r V't ,n ! rcr coating the jars, plain water 
>•> -apo,a,i„ n . ' irX'anv ' thc V la « that which has heen lost 
pU,,h,„«, , , y „ u ' n , “> r«»n, the solution of one jar needs £ 
ST* d i a . ml with fL J ? I ” ,s 'ntpnrtant that all the ian I* 

t-'het balance „( the eon.lcn^r " C "* 'gained above, to insure a 
MHHampw, ,, 

M.i.f of lh( . c’uV.loot' ih' turner, when facing the fn£l 

Inset "T" 1 ' 1 •' phttetl support h* 

™ »wo Hina 11 tongues protruding 

king » iin1< 


the 


| r, *ni ti, r nir|i f j ,n Irisci i 

"* h ' »"h a downward ""' 1 ' 


V+1 “(/*,, nW| 
9 '*» fncttr a 


nd 


p«ti cXcc', ni !l in : hi " ■««»«- 

f o” A” on .1, / • , " ’’hori nickel-pluted wire 

i»e Cabinet. ’ 


” 


"i 
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Front View 


Hear View 


Explanation of Lettering on Style “K” Cabinet Diagrams 

A — Diathermy—d’Araonval Connection (for meter wire). 

B — Diathermy—d’Arvinval Connection. 

C ll:yh Tension Hitch Frequency Current Outlet. 

D Multiple Spark (tap Support. 

Multiple Spark Gap Support. 

Multiple Spark (tap Slide Rod. 

Meter Hmilintt Boat Connection. 

Mftrr Bmdinu IV*r Connection. 

Dial Adjuttiritf lam, 

Multiple spark Gap. 

► . I , M, N lop Leyilrn jar Condenser Connection*. 

O, P. i/, U • le | .y.len Jar 1'imiltnwr Connection*. 


e 

y 

a 

M 

i 
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On the bottom of' the meter, between the n*. 
-ir and "G", set into the frame itself, i* a ***** 
ndiusting screw for rite purpose of enabling ? 
operator to move the needle back to zero. tJL;? 
same to left or right with a small screw driver 

knife blade moves the needle independent of the did 

It is impossible to construct meters of this typeS 
that the needle returns to absolute zero at all tiinol! 
So. 450. M. A. Meter hence the regulation. 

Multiple This will be found in the same box with the meter 
Spark Gap Unscrew the two rods from the extreme ends, and set the 
gap between the posts " 1) and “E”, holding same in 
place by inserting the rods through the posts and screwing together 
firmly. The rod with tapered hole in end should be mounted on the 
right when facing Cabinet, or Pressure side. 

This gap is made up of 
eight sections, each drilled to 
allow a free passage of* air, 
similar to an automobile 
muffler, and the air furnished 
bv the pump in the Style 
h Cabinet base coursing 
through these sections will No. 432 . Spark Gap 

' ^ Keep down the heat as generated by the spark points, bui 
remove the otherwise obstructive nitrous gas as well. A clean spar! 
gap means higher milliampcrage, and a more steady current. This gap 
j m.lkc unceasingly for weeks at a time, whereas others, without the 
air feature, need overhauling every few days. 

.», ^hyn operating the Cabinet to obtain Diathermy or Auto-condcn- 
tarred hrl^ s , ms * rT r / 1c ta P ef cd end of the pressure handle into the 
the trm of lhj rlr **? rk .?SP su PP° rt r <“l « “K”; set the indicator on 
har. il^is ot>rn •„ , | ,r,ct U> r<rssurc * st <-* that the Valve in the pre55urc 
rr.- ", (1 , starr thc . motor. The slide rod should be pushed 

-^um "li.X a rL a »ui7’' ,n "! * hc 8*1* '*•<'■« Marring. to in™rc * 
Kc which c;in | >r increased at wilt. 

W Machine b now rc«,|>. for operation. 1 

Obtain llsivr Irt/r-r i 

it I or * button I, and slide 
krv#,u8-r, C v ( , o a, J 'i'S w »y in. 

Current * , hc<,v X """dated cable to 

Si ; v *,™ !.'■ r ‘ n K on the hi«l. 

■-h.n.11. ''"'"Hr. Iniert dc.irc.1 elec 





away I 
throw 
slide r 
amoun 

If 

throug 
violet c 
to wan 
we mig 
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i j * 


Diagram ofToj> of **F" Cabinet 

Grasp the insulated end of the handle well 
away from the metal, close switch “U”; then 
throw switch “X" to the right. Withdraw the 
slide rod two or three gaps, depending on the 
amount of discharge desired. 

If the current does not immediately pass 
through the electrode, producing the desired 
violet color, grip the electrode with the bare hand 
to warm it, or withdraw the slide rod a bit. When an electrode is what 
we might term “stubborn” and will not produce the proper effect when 




H'kIi hfiiiirncy 
7 
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II. G. Fi * 
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& Co 



I shut off the machine, leave rhe controls untn.,-1 , 

cord iron, (he pole "C" and remove ,he ^ 

,r< ""( In' n^'the electrode firmly i" the hare hand, close switch "X" , 

again star, the current through the machine,- 

much the electrode to the post C . and unless 
rhe tube is defective it will take the current. 

Then shut off the current, again connect the 
coni, handle and electrode as above, and you 
should have no further trouble. 

When a greater volume of current is 





... aii- 

,i,a,uc W pull slide rod 41 F” out beyond the third or fourth gap. 
The discharge will be ol a smoother character if the voltage (lever “V j 
is advanced gradually as the number of gaps is also increased, i. e., with 
' T ’ on i, two or three gaps; “T” on 2, three or four gaps; “T” on 3, 
tour or five gaps, anti so on to maximum. Lever “T" controls a choke 
coil, not a rheostat, and is never to be advanced unless the current is first 
broken at either switch “ U” or “ X”. 

High Frequency treatments are indicated generally in Infectious 
>>kin Diseases anil Superficial Conditions, as well as Infections in the 
1 )nfices that can be reached with electrodes. High Frequency Currents 
as delivered through rhe glass electrodes:— 

Dilate the Blood Vessels, 

Increase the Blood Supply to a given area. 

Increase Oxidation and Oxygenation, 

Promote Absorption of Exudates, and 
Liberate Ozone. 

Wew of the best known conditions which are successfully treated 
S oi„ m.i a ,ty ,; ,rc: , Abscesses, Acne, Eczema, Skin Ulcers, Eye 
1 o r;"’, li 1 b a,ns » P r® rrh ? a . Lumbago, Enlarged Tonsils, Blephantts, 
cases, and for the relief of pain in Neuritis and Rheumatism. 

Fo?Hiih 0nH n °dulcs with a needle, and express the 

Freouenrv CVcr 1 0,1 point 2 and pull out the 

Treatment* S 'it r< * l w " K a P 8 » or that far until a spark of U inC ** 

Acne *! p t“, , fro , m N r «. 1 or No. 9 Surface Electrodes 

* 1,1 '* I'l f bat distance from the palm of the hand. 
t •rrcnr l. p, ’ ,v , Hcctrqdc to the affected skin, turn on the 

' ngrfi of trrat nu'nl / u c * rt ’ rr P t l, c moving. Avoid sparking, fh* 
"f 7 ri> tf fninnrr v / ,ry , * K ' S UHC ar hand, hut an avcr»8 r 

mil Ik (tAirul «»»<Ru r nV >rfK UCC ^ pcr cmin, about three times a war** 

' ’ 4 «dvi !|!l, ' llM " ,,l,v **f the glass electrode adhering to the 

•* thin Urn, 11*-. 1' ,rr 1 Ul,f *he surface with talcum powder, o 
‘tnrl over the treated area. 
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Skin l leers, Kczemu, Superficial Abscesses. Lupus Vul¬ 
garis and the like are successfully treated in a similar manner to Acne. 

Lumbago is lust treated with lever "T ‘ on Point .> or 4, and the 
slide rod out to the fourth or fifrn (rap, as, a vigorous, 
rather harsh rubbing is necessary. 


Blepharitis and other ailments around 
the eyes, needs the applica¬ 
tion of a fairly mild current. Set lever"T” 
on point 1 and use only the first spark gap. 
Place the fingers of your own hand on the 
back of the electrode, after closing switch 
"\”, apply the glass surface to the area 
desired and then remove your fingers. This 
will prevent too much current reaching the 
tender spot too suddenly and will avoid 
possible discomfort to the patient. Four 
or five minutes, daily, is recommended. 




Applx •ti)»n M K t«» VngiriH 
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II. G . K » * C N H X * Co. 


I* ferine require *P«rcially shaped ami insulated tube*, that 3 

|)is«*;iHfs those »cemi * m *> ’ «<ment 

inflammation of mucous membrane, especially i„ t »* 
f„c S should Ik- treated with mild currents; that is, with lever 
,,oini • or 2 and not more than two spark gap section* in '+ 

Applications not to exceed 7 m inures, each, either daily or thitetEBi 
vi. rk. depending on the urgency of the case, are usual. mci * 


S'r.. 12 Klee trade N->. 13 hire trade No. 23 FJectfode 

Enlarged will yield readily to the High Frcuucncv spray f r 

Tonsils glass electrode. The patienr should cithi :at*T * 


the No. 410 Chair Pad, or reclining on the \o. xzo C k* 
ion. which pail or cushion is connected to pole“C" on the front 
Cabinet bv means of the single heavily insulated cord. Use a gUs, t ^_ tf * 
depressor, over which slide the No. 4 or No. 6 Tube, placing rhe^* 



Indirect II. F.- Electrode on I «>n»il ^ 

10 fly in contai I with the tonsil. I lave lever " I « m i* ^ 

P ,r k gap ojk ii to the third or fourth section. * * ,,s j UJ in 
•r, lx r onntr fr.| t„ the Machine in any way, but in:’ f |,ecurt tf,,r * 
•* n firmly. Now, either have a third party thr" \\nr\fc /° r4 

' -ftipbry a t nwitr h, and pass this uitUiUttlly nci 3 


or c 


1 

1 

t 

< 

t 

: 

« 
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Chicaoo, I UMtOll 


onh. Move the electrode to another spot and repeat operation, 
am | continue until entire area has been gone over. Ho not |>ermir 
um of the current to touch the lips or teeth or anv part ot the mouth 
except the lon.il, ittdf. There will he mxrkci xhnntmtt almott 
immeili.tely, but none of the objectionable sloughing »hi>h lollow. 
(he average electrical application. 

N;i*:tl is almost instantly relieved by inserting ^ - 1 

Congestion the No. 4 or No. 14 Tube in the nostril Na 4 Flr mm)t . 

ami giving a 5-mmute treatment with 

a medium current. „ . 

Seat the patient on the No. 410 Chair Pad, or tl you have no pat 
have the patient recline on the No. 420 Couch Cushion, which pail *>r 
cushion is directly connected to pole "C”. Have lever T on button 
2 and use four sections of the spark gap to insure a fairly heavy tlis- 
chargc. Have the patient insert the electrode which tube is nor 
connected in any way to the Machine) into the nostril, and hold it there. 




Imlirrd II. I*, klecimdc in Nnniril 

II 
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Throw on the current, place your own hand , hc , 
patient V moo rs ami .. ,„..m .U-ral.h- volume ;'' current .Tli '^(W 
|„ patient t<, cm.-c-I* an indirect me,hud, l„„ m. , I 
applications ..I I Mi frequency with no electrical v„. 


Miscellaneous 

Frequency 

Treatments 


I I,c foregoing arc but a small p, jrti 
various ailments in which the ii„. l 
electrodes arc indicated, and 

J» I 1 * ' a 


III ■ -•d, h and 

of their diversity. The Indircct’^^ 
application is at the present time findin., mcthM '1 
viiltimc Itf current can l»e used, there is nractimli g pcat f*v-, 
and the fingers will take the place of the n ° c | e Ctnc*J 

g ass electro^ 


A greater 
sensation 
in a great many 


instances. 



fltrjtMM H V. 


refer you to «*« 
flic wbjeiu 
will fiirnnh 00 


hfiok 'in 
IwKiks we 


Place the patient on the fk 
pail or couch cushion, whiJh 
cushion is directly connerri i * ’’ 
«.. the 

I on point 3 and use three „r'™ 

secons ol the: Spark gap; J 

lour lingers of both of vour hands ca 
the patients neck, tlutU,un,hr* 
ear and close the circuit bv mam 
ol the foot switch. You will notice 
a decided warmth in the fingers, arc 
the patient, too, will experience a 
pleasant warming sensarion ar the 
point ol contact. Now release gradu¬ 
ally one ringer after the other unt. 
only one or two are in contacr, a=c 
you will notice as you lessen the sur¬ 
face covered that rhe hearing etfitf 
increases in exact inverse jwp' 

tion. „ . _ i 

Practically all applications 

erage 7 minutes’ duration, *» 1 
; minutes will he i; 

lor some cases and a* ^ 
minutes will lie require $ j 
I-or more complete 1 '' 1 ’ | 

the subject » High tg, - 
C urrents and t ,,c,r "5, . 




Medi. 

l)i;»t! 

*s the 
will di 

T 

cal •'» 


temp^ 


latter 


E 

opera! 

ivgrec 


i 




I his is 

Patient 
"lr 

s hcci I, 

'JJfhent 

|| 


12 


(C) Jeff Behary 2019 


13 

























C mica <; o, Illinois 



chjj* 











Medical Diathermy, the latest development and unquestionably 
Diathermy the most useful of the High Frequency modalities, »s 
used in two distinct forms—Medical and Surgical—and, 
w the two arc generated in the same way but applied differently, we 
will describe the applications in detail. ... - .. 

The outstanding difference between applying Diathermy tor Medi¬ 
cal and Surgical purposes lies in the fact that in the.former we raise the 
temperature of the tissues within physiological limits, while in the 
latter we far exceed this limit, and tissue is destroyed. 


• _ t 

Xo. 670. Pad No*. 606 Disc and 606 R. Handle 

Employing proper Medical Diathermy Electrodes, and proper 
iperatinc technic, we are able to concentrate to any sized areas, varying 
degrees of heat, and at the same time to accurately measure the dosage. 




Medical Diathermy 

lit! i* accomplished with no so-called "Electrical Sensation" to the 
Y*’ y ' I he methf*! is bi polar the current coming from |w»s» 
“H <n.: meter connection “I I” and the electrodes may be plain 
♦beef met.il, either applied directly ro ih<- skin or covered with an ub- 
vori- r * n it'-rial, or penally constructed applicators combining 
these materials, 

14 
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II. C . Fuchri & Co. 


The ihr sage will naturally vary with the type of 
t . nf ; ,h we ll a- the square inch surface area of the elcctrtxW^. 
Spied rule being to use <oo Milhampc*# for each 7 
surface covered, as a maximum. 

Doctor ilc Kraft says of Diathermy treatments: "y 
uesfion wherever present, is relieved because of the mark 
,,f the arterial circulation. Anemia of the splanchnic area^*' 
.Uid visceral congestion is relieved. I he liver, intestines 7 ^*^ 
liru ans within the abdominal cavity are made to disgoror rh. “ 
jmh.Is of blood which bathe their structures. ~ 

“ \\ hen the action of the Diathermic Current subsides and tk u 
stream returns again to its normal channels, frcshlv oxvacnir 1 
terial blood enters in greater abundance into the previously 
and (before the heating) venously congested areas. The P;irt I,ra * 
placed in a better state of defense against the invasion of r, lT ; ’ ,rv 
bacterial colonies.’* 

BricHy, Medical Diathermy Applications:— 

Produce Internal Heating, 

Increase Oxygen and Red Blood Cells, 

Stimulate the Vasomotor Nerves, 

Effect relief of Venous and Visceral Congestion, 

Have marked Analgesic Properties, and 
Stimulate Cells and Glands. 

Diathermy Treatments are used with wonderful success in:— 
Post-operative Abdominal Adhesions, 

Inflamed or Enlarged Prostate, 

Pulmonarv Tuberculosis, 

__ 1 • 1 • 


Bronchial Congestion, 
Gonococcal Infection, 
Chronic Urethritis, 
Mastoiii Congestion, 
Paralysis Agitans, 
Muscular Atrophy, 
Ankvloscd Joints, 
Angina Pectoris, 
Neuralgias, 

Arthritis, 

Neuritis, and 
Sciatica. 




\pplication Where it is desired to heat any t ’ c ‘ r, j n . lro den 1 '[ < t 
Diathermy ImkIv, the proper method is to place «■ ' . / u nh ■ 

one another, which electro*lrs sh"H » ^rj|| 

a« u indicated by the area involved, t. c*. .ijnicnrioo* 1 

thrMigh is <1< sired, or of carefully coropu e« 
heating o> !>»• com entrated nearer to one surface* 


M 




Wht 
trunk, sc 
ii'in|"- * ;M 
the edge! 
smaller < 
inverse r 


Befe 
tissues is 
opposite 

at a low 
great a v 
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Appliranan Diathermy 


When electrodes of equal size arc applied to opposite sides of the 
trunk, some heating will be apparent right through, with the maximum 
temperature increase at the point of crossing of the lines of energy from 
the edges of the plates. By using a large pad or plate on one side and a 
smaller on the other, the intensity of the resulting hear will be in exact 
inverse ratio of the square inch area covered. 


















Diagram 

6 Square* 


Diagram 4 Squares 


Before applying Diathermy, some knowledge of its action on the 
tissues is very necessary. One may apply the same sized electrodes to 
opposite sides of the limb and obtain very different results; by starting 
.it a low point anil increasing the current gradually, or by using too 
great a volume of energy from the beginning. 



This figure illustrates effect of heating w hen 
applying electrodes of equal size to opposite sides 
of a piece of beef. 

Volume of current used 700 Milliaiupcres for 
first 5 minutes, followed with 1,000 Milliamperes 
for \ minutes. 

Point 1 in approximate line of crossing of lines 
of energy from opposite edges of electrodes showed 
highest thermometer reading iot.t degrees. 
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II. Imscher di Ci 

l»„j nf ; with thermometer placed in mot J* inch fro*, 

' I'nmt j'wiVh thermometer placed in meat i inch from d* 

' Poin^Vabout i inch from No. I —IOI degrees. 

Point f aI mhi t : inches from No. i—100 degrees. 

Point 6. thermometer set just within path of croB,i ng 

degrees. .... 

Point 7 no heating. I emperarure remains normal 
path of current. H 

This figure illustrates cflFcct of heatiii. 

I - 1 -applvmu electrodes of cq. . t H* 

j instead of using a small amount of current ’ 
creasing gradually, a great volume of err ~ ' f ‘ 

f ’ * i lsci1 7 1 " , at ,1, 7 sta "- The only heating’ *" 

immediately under the electrodes at Points ' , 3 * 
Points i and 4 remain normal. This annir ; 

-= ' becomes unbearable to the patient before anv*^ 

can result, on account of the drvine our 
,No " t surface with resultant increased resistance t 

burning sensation at points of contact. 

Hi is figure illustrates effect of heating when 
applying electrodes of unequal size, in tnis in¬ 
stance a 5-inch circular disc on one side of a piece 
of l*ccf, and a 2-inch on the other. 

A moderate current, only, was used at the 
start 500 Milliamperes for 5 minutes, increasing 
to 7;o Milliamperes for an additional 5 minutes. 

1 oinr 1, the point of crossing of lines of 
energy of opposite edges of the discs, showed a 
thermometer reading of 105 degrees. 

I<’inr 2 with thermometer inch from smaller disc—103 dcfittc 

r ( int j with thermometer i A inch from larger disc —99.; decrees. 

... i 01 4 W,th thermometer H inch from No. 1 showed a reading >f 
102 degrees. 

. f .} ? r * thermometer 1 1 inches from No. 1 showed a readis*? 
01 101 degrees. 

Th;? r <; 6 ^ rhi M SCCti<)n rcma incd normal. 

•pplvinc rU-rtr t ,,Sf f ate8 c ^ cct beating when 
Xn ull ^M C n ° f unc< l unl ^ZC, as in'No. ;, 

Pr.v ": ] 'r'? re ! ^K,,, from f bc Starr. 

P f 'inr 2, uni i, r 0 f/ ,c b. cnt concentrated at 

t»v t»nn , , , r i * srnw cr disc, the thermometer 

P*5T ,lH ' , "' 1 minutes, 
tli. tf ■ ir a(1 , r t . l "‘ r . ' Wl ** nryliyililr llet'AIISC ol 

... tXtftf'rV ''.* 1 And due ft 

suit.fit litirtiinj,. I'l' "“"on uf current And re 
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(No. 5 ) 



The current was then increased to i,$oo Milliampcrcs for 7 minutes 
ami then 2,000 M. \. fur 5 minutes additional. The meat was thor- 
oUghl> cooked at Points 1 and 2, especially so under the smaller disc 
ami blanched Considerably at Point 3 but the temperature did not 
exceed 110 degrees at a distance of 2 inches from Point 1. 

This figure illustrates the application of one 
5-1 nch lit so and one of i-incli, only, to opposite sides 
of a piece of kef. Only moderate current was used, 
starting at 300 Milliampcrcs and increasinu gradu¬ 
ally to 600. & 

Points 1 and 2 showed increase to 100 decrees 

onlv. 

m 

Point 3 showed a reading of 106 degrees. 

Point 4 showed temperature increased to 102 
degrees. 

Point 5 showed no perceptible increase from normal. 

This figure illustrates the application of un- 
emia! sized electrodes as under No. hut with 700 
Milliampcrcs used to start. 

Heating was increased to 108 degrees at Point 
2, to 100 degrees at Point 3 and remained normal 
at 1 oint 1 because of the resistance of the skin at 
Point 2, due to the too sudden application of current 
and resultant burning under this smaller disc. 

__ ... ... Starting with a small amount of current and in- 

creasme graduaHv will warm the tissues almost equally throughout he- 
tween the electrodes, with the point of the crossing of the lines of force is 

. m han";h" C rcl^nJc f r CC ‘ lmS P * rag ” ph higher in temperature 

Ware right under the electrodes, with a drying „u, of “he co„du« no 
materials that you have applied as well us at the skin itself The 
patient will lie uncomfortable, will prnl.al.lv complain'of t ickl ne 
sensatton, and a || such proccdure j, 1 ,,, , K a voi<tc?| | KU "' g 

uneuia^’siJe W S, , ar, 1 n“ P S. * P uint whc " -«•>>« electrodes of 

- li Starting with a moderate current and gradually incrcas 

a 'h fr ,hc r t,u ' « indicated in Kigute N„. t IncreasL tmi 

I«r, 4 hle“ nd JU “ * ** . will KJle^in 

lrngt', h ,!f , V |',e''"' C ’ ‘7 m T.‘ ,rC ' 1 N,Mll “',"IHres, will determine the 
of 7 h, J ‘T' l'" in ' taf crossing 

'••lie'.. . , '"" /"I, „ gn„t deal smaller .. ,h, 

.ler .Te l.l7e, f,m,a7t amnnU ‘ tl! v "' a, the surface 
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II. <;• I- UCH B» & Co. ■ 

I High I Current! take [he 

<*iinrsi* l»erwccn two points of contact, — ^ 


Chitrju - 
Of Diathermy 

Current 


course bet' 

whereas continuous currents 
p.irli of least resistance. 

— resistance when 


Again, ther 4 

i tirn.f optHMiiti<»fl or resistance when p. 13w n *'***, 
currr»" !"■, Licri.G form the he*. conductor; for the U* «S* 
.X greet »•»»«»« » ,hc f’ assa » e of 1), «'>rrmy ; ^ j? 


ho.u* 

tvli ami hone retain the heating after Diathermy f„ . 
skin heat sip:,red hy rad,anon, and the 

"It,civ below I heat by conduct,on through the dilated h* 

“"‘Doctor (.rover state!: "The resistance of the skin, the ,h* W 
,1,0 tat underneath the skin or anywhere between the 
the filestore ot the tissues, tile densirv ot the tissues, the reflex, : 
,1,0 patient, the distance la-tween the electrodes, the size of th^ 
nodes and the degree ot temperature desired, all enter into consider,!. 

alien considering a Diathermy I reatment. 

One more important point to hear in mind: A + -inch clectna, 
Jt s 4 inches square, will pass tour times as much current as a - 
id auain. bv increasing rhe Milliamperagc from 500 to looo wcaouiil,' 


that 

and 


aim Hgain. • ..y r- o- - -actuilh 

increase flic heating by four times, although we have but doubled tb 
meter reading. 

****.« 

• 

Wc will assume that rhe foregoing is sufficiently detailed tocni:,< 
the reader to judge when and where to apply Diathermy, and will pr> 
ceed to the act ual placing of the electrodes, their construction, etc. 
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CHICAGO, I UINOM 


Diathermy Diathermy Electrodes in mosr common me today 
Electrode* arc made of a metal base ami covered with an ah- 

And Their sorbent padding. We recommend _ 

Application electrodes made of Block Tin ———4 

that may be cut to any desired 
shape and size, and easily bent to the contour of 
the part to l*c treated, and, unless they are to be No. 691 Block Tin 
applied to exceptionally uneven surfaces they need 
have no padding -the very l>csr results, that is, the 

K ratcst jVlilliamperage with the least “Electrical 

nsation” to the patient I wing obtained with the V — 
hare metal covered with a thick soap lather. Electrode of Block Tin 



Applicjtinn Diathermy to Limb 

• applying the metal to the skin, cover both thoroughly 

with the lather ana immediately hind the electrode in place: on the 
limb with two rubber bands or, on the trunk, with tapes or .Handling. 

I- readily teen from the physiology <.f the Diathermy Current, 
when and where to apply it, but the following suggestions arc offered 
for your further guidance: 

I>cfermirv th* size of your electrodes, carefully. 

B» tof. starting the Machint malu ture that .ill controls ate set .If 
minimum, and that poiitivc connections nr.- made at all points. IW, 
m U0K* < r.nnn tions mutt Ik- avoided. 




































Application Diathermy tn Abdomen 


Never apply a dry electrode to i At 
skin. I- it her cover the metal and skin snk 
s<»ap lather, or use moist padding, nr *tt 
with a saline solution. 

It is inadvisable to use Diathentn 
during menstruation or in acute licmurrliipt 
conditions. 

When administering Diathermy, 
the treatment with a low current. 
results are obtained from a low lint rtsJ- 
inu, which may lie steadily mcrrJwJ ** 
desired; let the feeling of the ^ 
your guide a» to tjuantity. *•» fl ‘ f ^ 
rases of skin anesthesia, the danger «* 
far beyond the point of ioinloriahk fl 
non. 

Treatments will average fr 0 * 11 ® 


Hentinft ' l 
Inner U.»r 



He 

H a vi 
sure that 
each side 
cenrratio 
heating t 
duces as 
lever “T 
it l lie pat 

I'L, 
either ns 
convenie 
applying 


minute*. 
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denting The 
Inner Ear 


\ novel anil exceedingly effective method of heating 
the Inner Kar is accomplished with Diathermy. 



Heating the Inner Ear 


Slip one of the No. 614 Hand 
Electrodes over each of the patient’s 
hands and have the metal parts rest 
snugly in the palms. If the palms 
of the hands are dry, moisten them 
first with salt water. Set lever"T” 
on point 2, and pull the slide rod out 
two sections. Have patient seated 
on a regular straight-backed chair 
facing the machine. 

Have the patient place her fing¬ 
ers on the sides of the head, two tn 
front of the ears and two under. 
Start the current by closing switch 
“X” and the patient will immedi¬ 
ately feel a pleasant sensation of 
warmth at the points of contact. 
Have patient remove one finger 
from each side, slowly, and the heat¬ 
ing will become more marked under 
those fingers still in contact. Have 
patient remove a second finger from 
each side and slowly slide the re¬ 
maining two onto the ears, but keep 
them {the fingers) in good contact Kith 
the skin. 


Have patient insert the index fingers into the cars and after making 
»urc that the volume is not too great, remove the third fingers from 
each side, leaving only the index fingers in actual contact, with a con¬ 
centration of current'and resultant heating through the head, which 
heating cannot l*c obtained by any other known method. I his pro 
duns .1 much heating internally as on the surface, ami piu ma\ set 
Uver* T" on point . 1 . and open f,, c > l ,ark 8“P "“other 8,?ct,o n " r two * 
if *hr par lent can endure the warmth. 

f here are two method* of applying this treatment to the patient 
either as , with you operating the maihine, or plan flic patient 

eonvrm* ritly and slip thr No. 614 Electrode* over your own hands, 
applying y/mr finger* as contact* to the luce. 
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Application 
Diathermy 
To Limbs 





II. G. Fischer 


k C 


o 


\ .simple effective method of . 
to the lower limbs is to place the fc l>v 
with salt water, which fluid it *** ? r*IN 
1 h*net hv means of the special S,™ 9 ***- • 

. . ;ts >"‘* w<ll,K1 tlu> diathermy 

this mcthfKl to the arms and shoulders, place the ha 

- >« tO 


in the same manner 



Placing the feet in the trays, setting lever “T” on point 3 anduus 
three or four sections of the spark gap, will produce a general warn- 
throughout the legs with the concentration at the smallest diametr 
Placing the hands in the trays will send the warming current up at 
arms and over the back and chest. 

Indirect An indirect modified Diathermy is obtained by 

Application the No. 410 Chair Pad, or the No. 420 Couch Cush?« 
Diathermy as one of the electrodes. The patient is 

the pad, which is in turn connected to post ■ 
the cabinet; rhe other connection is made Ironi post H ° n 1 CIT 
to the No, 614 Hand F.lcctrodc. 

Nlip this electrode over your own hand, take posit' l,n 
fr tushion, and fry the treatment on yourself, fir st - 
,,f point 2, the slide rod withdrawn two sections, 

Jfmr torehead and have a third person start the M» ,u .|*c^ 




** "h \ \ Move your fingers down over the nose, ^ |Jft (_ 
4r * the i bin, Note the smoofh heating elfcf* o|,r ‘ 
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Indirect Diathermy 




f hr fingers in positive contact with the skin at all times, hut massage 
grrn*:. hack anti forth, ami you will he convinced that congestion from 
any cause must yield very readily. 

Cautions Always have the Compressed Air coursing through the 
Multiple Spark (»ap when giving Diathermy Treat- 
fivem*. S» • rhr indicator on flu top i»l the Cabinet to " Pressure," see 
that the Valve tn rhe Pressure Handle is open, insert the tip of the 
handle info rh« end of the gap support, and start the motor. 

2J 
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Surgical Surgical Diathermy is the atmi; rm . 

Diathermy quency C urrents h.r the dc*tr2*-IX‘" n "t i, 

heat produced through the r C! ,t . ****** k 

through which the current is forced, with,*.'/ 40 ** '*£*’>*' 

ipirkiiJ ™ l ^ 

Tin's met hotl differs front all other application /r* 
stead of the hear being sent inward from rh c skin *i' >f i* 
wise, the heat is actually generated within the tissue] C j nt »i!v ’**1 
,.f .1 growth raised to the jvoinr where coagulation taW** 

Surgical Diathermy is used to advantage in cm* 
riant tissue; in fact, it is far superior to any other’ ,nVo, *in« 
that otherwise inoperable growths arc successful * n °* n 
blood and lymph coagulate and the vessels ar c J) < trf *oi t' 
organisms are destroyed. Tissues to be destroved I ' 
thermv must be accessible; the active electrode mus! i * 
contact, and the less widespread the growth the bett r 
The major advantages of Surgical Diathermy arc- ^ W ' ,1c, ^*rv' 

Operations arc Bloodless, 

There is little Surgical Shock, 

The parts are thoroughly Sterilized, 

Tumors otherwise inoperable may be safely removed 

The operations are quickly clone, and Post-operative 
are rare, and 

Patient convalesces rapidly. 

Especially recommended for use in: 

Destruction of Diseased Tissues and New Growths, 

Tumors of the I’terus and Bladder, 

Chronic or Malignant Ulcerations, 

Cancer of the Uterus, 

Cferine Fibroids, 

Carcinoma of the Mouth, Throat and Cervix, 

Superficial Lesions, 

Malignant Growths, 

Vascular Tumors, 

Rodent ( leers, and 
Cauterization. 

..i njuthcnn’ 

Surgical I he method i» similar to the N *» u * ^ 

Diathermy in the fact that it i* bi-p«»l« r » , that If**?* 

Application on flu- Cabinet are employ* 1 • ,• a | 

the agent. In adm|ni«rcfing ^ dr*r 
employ h/^r wr ll within physiogical 
mernmtr* t ual « oygulafion are reftortcil 
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S.> 

'olvine . 
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^fro Vcxj ^> 






vc -Axihesicci 



C mica c. o t 


I U. I K o | j 


VV'c will refer in the following to the delta* t r i-* 
trtxlc*; the former being the small point or ,lis C whr, h r ,cc ‘ 

contact With the diseased or morbid tissue and thr li»f d,rect 

tttllic plate to cover a great deal of sk 'n Ztt * r *c 
destroying healthy tissue, which is placed nrefer-.wT " u dangcr °f 
•jd' of the body. The parts underT,|J£ pU^ j&•»•*« 
slightly warmed on account of the large square inch surfW, ° n j 

or „!1X 

screwed to he end ..I the proper handle; the cord conne«ed to ,he 
op,H,s..c end, and the cord „p mserted into binding post 'ir on it 



No. 1300. Set Surgical Diathermy Klee mules 


I he Indifferent F.lectrnde, preferably a sheet of Block l ift about S 
n ’ bet tquari ot round) is< on net ted with the outlet " M" Die >ui fat < 
m the skin is first covered with a thick soap lather, ami rhe under side 
metal plate likewise, insuring excellent contact with a minimum 
of electrical resistance. VVarm Saline solution may be used, but il a 
weaV solution (or plain water) in employed, the temperature will rise r<m 
rjuit kly ami t<*> high at the point of contact, and scalding may result. 


2 $ 
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Mow Obtain S« that switch X is open, 

Diathermy ' , 1 09 point 

.Surgical Sec rhat lever V is set 


If a Eoot-Switch is employed leave switch ’* 
must Ik* closed. 

The "Indifferent" Electrode is connected 


"Active” Electrode is connected to the po»t**H” 
a greater volume of current is required than car. ^ reini 
meter (over 2<oo M. A.) disconnect same by removing rh **®* 3 
from"A" to"(i", and connect the Active Electrode to" A" c' rc r 



V 


H . G. Fuc h t 


& C 


o. 



>cc mat icver > is set on Point • 

Set the slide rod “J" in to the | A%? » 


«»p. 


II" 


"Pen; 


•» 




post -g- 


Diathermy Current should always be started at a |, 
the electrodes, both Indifferent anil Active, placed in th* 
tions. anil in such manner that they will not mo re 
dosed. ' 7/rr 

The small Disc and Button Electrodes are never movcil 
current on. When the Knife is used it may be moved slowlv 
si ret l direction, but the tendency is to proceed too rapkllr^M^ 
sufficient coagulation at some places will result. Never atte^ 
hurrv this work. Proceed slowly and methodically, and L- : 
•finished" results. ' 

Illustration No. I 

A piece of nearly rare beef, 2 inches square, and three inches thick, *». p*,* „ 
a piece of block tin, which electrode was connected to post ”B” on the cabsp. 7* 
?4 inch circular disc (Catalog No. 1 A2A) was placed in firm contact with thecranrrfi 
fop, the slide rod "I" withdrawn one section only, and control lever “T" tete^rrl 
A current of 700 Milliampcrcs was passed for I minute, anil followed with 120D U *. 
for another minute. 



An r Vf „| r rnMn> „f t Utl«. white in 

-wdHimhdrrp. No evidence of hurnhw <* 






2 U 


<1^ 


i*hr ** r 
1>r M* 


Hottlt:— 
tlmutt * i inch. 


tipmivB 


afi in 


A Ur*rr 
The 5 prongc 
section rested 
the contml lr 
with minor 


I* tvilt 

"Hhir, ,f cn> 4 
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Illustration No. 2 

Thr *4 «"<* •<'« *« H»™*1 •" contacr, as above, with a fresh piece of beef, , n d 
»|.ptmtin»relv 4000 Milliamj>ere* passed for I full minute. 




Result:—A charred crust 1% inches wide on the surface, and extending down 
jlmost 1 1 inch. Below this hardened section was a coagulated mas* another I inch deep, 
tapering off in a cone shape. 

Illustration No. 3 

A larger ptccc of beef, measuring 3 in. x 3 in. x 2 , .-j in., was used in this experiment. 
The 5 pronged multiple needle electrode was forced down into the center until the flat 
section rested on the meat proper. The slide rod "J” was withdrawn two sections, 
the control lever »et on point 3, and 1100 milliampcrcs passed for minute, followed 
»>'h *-$ minute of 20U0 M.A. 



Rtaglt rvrnl y c'Mttulatrd whirr i|-|<r..nng mass extending 1 • 

tn »J |t f ir, t h»« wn|« No charring 

a 
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li. (;. I'l'ciim & C 


a 


llluMrutlon No. 4 

. troth Iran beef 2 1 , incite* Mjuiirr by 2 incHr* .. 

. ’ -tetrode. *md th<- Single Needle No. I MW plunged I in.ll t* 4 * I* 1 *,.. 

; n hc ,7. ««rSiw. Millianipcre* was pawed lor I minu7c. ' h 5?£ V 




Result:—A burned mass, charred black where the electrode had made 
thoroughly cooked clear through to the bottom, ami inch wide. C0nr,o ,ld 

Illustration No. 5 

The same size piece of beef was used as described under figure 4 and d, 
eerrndes. CutTcnt was turned on m> re gradually— starting ar WK) \i.ii,, *** 

1 a minute, followed with 900 M.A. for the wmc length of rime.' ^ 



ReuJt An e*rn toagulatti n, imh wide mid I inch deep. Noduffl*** 
the line r#< coagulated tissue < Irarlv defined. 

f.uufiona As far at practicable* avoid the Veins and Arterit* 

applying Surgical Diathermy. "'csfad^ln 

l »#- cr/n«klcral»lc < arr when operating around the H° m • w 
** there t« a mk of destroying the pcriintcutn. 

Dr, r»«,r attempt operations without a careful prrlim»*'*Dt 
<4 the part4 involved. I 

tn trrafmen»4 with a low moderate current* ' n,r . 

1 ' ■ h M-"l »n Surut, al IHdfhrrmt »' 1 |u . .„ 

f'~ D ‘urof rh« rrjwration, when *unn* wmihl l ,J '' 

***** 'tnw arul rare were me retard. 

a 
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Chicago, I >• i. i k o t s 


Ful#un»tion Inis vcrv 


vtry vaiuaoie mcKJalltV i* I 1 

in two distinct term*: a heuructi** )> Itrc,J a jf j^'ng 
Coagulation), the modification of a Diathermy application FltrtrT >~ 
the d’Arsonval windings, and the DrftfHratmi Pnxru V, nCi ) - rom 

the On din Coil polc"C’\ * "* W ** obra,n “ l from 


Flectro- 

CouguhUion 

Diathermy. 


K IS uesiranic concentrate a great volume 

"/ h “ , . ;,r * « rtaln ?""<• mstead „l appivina sparks 
the t'ulgurarmn method used is a form uf Surgjcai 


It is clearly a Destructive Process; 

For coagulating tissues to any desired depth, 
Lenves sterilized wounds, 
leaves normal cells intact, 








The Blood and Lymph channels are sealed, lessening the likeli¬ 
hood of met.ist.asis in cases of malignancy. 

It is recommended for use in Destroying Growths and Infective 
Granulomata of the Skin and the Mucous \fembrane of the Mouth, 
Nose, Pharynx, Tongue, Larynx and Oesophagus. 

Bearing in mind the following theory which is so clearly proven 
by tests, the operator can readily see the usefulness of the application 
anti how to apply it to advantage. The lutrger the F.lecrrode the 
gTeatt r will be the diffusion of energy whereas, inversely, the Smaller 
the KIcctrodc the greater will be the concentration of energy ami 
resultant heat. 

Placing a large pad, preferably of Block Tin, on one side (which 
pad we will call the Indifferent KIcctrodc) and a very small applicator 
on the opposite side (which applicator we will call the Active F.lcc- 
trndc and proper regulation of current, will generate sufficient heat 
under the latter to actually coagulate the tissues. 

I he electrodes are connected to the Diathermy outlets on the 
cabinet, and a nunlcratc current, only, applied. 

Set lever "T” on point ». 

*' rf the slide rod in to flu- last sec tion of flu - Spark Gup, and lu - sure 
tfur -twitch *X” in open before applying the electrodes. 

Hie skin under the Indifferent KIcctrodc should be thoroughly 
frurtufmed *nd covered with a heavy soap lather, to insure positive 

contact, 

n 


(C) Jeff Behary 2019 


30 













A 



h. o. f i 


)C »M & Co 
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Figuration or the ordinary application rt f 
Desiccation l ulgurat.on modality, uu . thTJ^^h. 

the special handle No. 20 , with We 

I I ns is a Drhydraiinx Process. 

A successful treatment Tor all accessible * 

skin and Mucous Membranes. 




dir. 


It is curative in localized Malignant Lesions 




Kecorrmended for use in the removal RM» 

Vulgar, . Warrs, and the 

See that switch \ is open. ,0 n«k. ^ 

Set lever "T” on point i. 

Set lever '* V" on p(»int i. 

The setting of lever "VV” is immaterial. 

Set the slide rod in to the last section of the spark 

p the heart ul 

'•rcquencjrCord.^^ 
cnnn«t,o n fc,, >k< £ 
,0 'ht ring on tt, \ 
*° Fu ^ration FJrrr± 
‘7 C on . c the small t* . 
place in the handle. Cb 
narily with lever 'T « 
point i, and the hrw verm 
ot the gap in use, 
current is obtained icr n 
treatments; but if a si kre. 
milder spark is desirtc. >- 
the end of the slide tec s 
the spark gap so that - 
rests dose to the end cor- 
per plate. The spark os- 
city can l>e adjuwd fc* 
this point (from«to “P- 
thep* 

pc*n‘ ^ 



Application Kulgurntion 


x.. . tms pome mum ** 

to |»e r,;T h , ant * a Pply electrode point directly to 
bevon 1 L C [ * pr 5® thc s P rin K lever, and then remove the r ~v 
the snllr klng l,, L Stance ‘ ° r . hold the point a short distance £ 
«hr,r- nuiii 1 J- r< cont «ct lever ro carry thc current actog-J ( ; f 

n^S rlV Um n f k ’ SS than :l sccond each are generally *««** 

removing the smaller growths. 4 gL 

It i% r'vi« r /| r r )'C’yontl the point at which the iirowth ,ur j^ja" 
fimr durinl# C 1° t“ Ve >"” r pii™r return to the office 
rlu f u L ( Q i ^' dl » scab should have formed* 

•4 fu " uai, >' ,ht - lu 


i.. il .V' ' "'"-'lly rather painful, and it 

■ UcniTiil anoihciia i, itiKtinK* "* r " J 




to 


KiJSSfi 


rhe s* tc 
H» vC ^ 


l * 


rlv 


| -t.|U' nCV 

thc metal 
Have the p 
handle in l M 
ooc of the ] 
turn needle 
fingers; »c 
comfort abb 

“X*’, and 
»art. or wl 
wish ro a 
metal poin 
that the 
FROM th 

point, insr 
point TO t 

This 
great deal 
thc direct 
rator will 
nu ill etfe 

employed. 
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Chicago, 


Indirect Set lever "T" on point 2 . 

Fulfluration c , , 

* Set Jever “V on point 1. 

The setting of* lever * , \V'* is immaterial. 

Have the slide rod set in to the last gap. 

I se the heav> High 
Frequency Cord and make 
connection from pole “C" 
to the metal handle No. : 2 . 

Have the patient hold this 
handle in both hands. I lold 
one of the pointed fulgura¬ 
tion needles in your own 
fingers; scat the patient 
comfortably; close switch 
"X and approaching the 
wart, or whatever it is you 
wish to attack, with the 
metal point, you will note 
that the current comes 
f-ROM the paricnr to the 
P°int, instead of from the 
point 10 the skin. 

I his application is a 
great deal less painful than 
the direct method, the ope¬ 
rator will fed no sensation, 



Indirect l*uluur.ifn»n 


# -- f 

*0 1 1 effects will result, and a greater vein me of current may be 

employed. 


Another methyl, from the d’Arsonval windings, is almost an 
* rcrr Diathermy application. Place the patient on the couch 

* ,r on f he No, 4 to chair pail if you have one, which cushion or 
F*d i* connected to one of the d’Arsonval outlets on the cabinet, and 

* p ,,f i« connreted to the fulgurntion handle. Application 
: a * under rht heading " I'ulgunoion." The sparks will be 

f*rr t « grrar deal hotter ami more caustic in action. I his 
may t,r carried to a p lint where actual coagulation of the part 

** arromjdaihrd. 


if 
























|)’Arsonv;»l 

Auto 

Condensation 

Current 


II. < • • Fischu & 

Is sedative in action, act* as a Cel! i 
Re.lut es Hit'll Blood Pressure, 

Increases Metabolism and Bodily H 
Relaxes anil Dilates the Capillarfe, ln,i 

'This current 


is indicated and rccon,,,*^^ ! 



Neurasthenia, 

Artcrio Sclerosis, 

Nervousness, 

Menopause, Congestion, 

Insomnia, and all General Toxic Conditions. 

. . , the 

I hr necessary attachments for adm»nw fcr,n K 
X »'o ( ondensafion Current consist of a Chair I •«' ^ 

t,r whic h th< parent sits or rec lines (and which •“ ^ fa c»^ 

*-"«d to Post "B" on the Cabinet), and * n , * ,,cl ’ (rr ) t 
Vf from the op|io*trr pole (Post "H ° n * ,c ^mitfisS^* 
l>^ ps«Mtr>*'s body really forms one section “f s 


The c 

tS&Sf 

t. reh;>* 
from the < 
on meter) 
which han 
iM.th the. 
wore emci 
is to strip 
and pla« 
Block 1 in 

The a 
to-Condcr 
the hands 
arc very 
Frequency 
their cons 
great dea 
is lost at i 
o( about 8 
the patiei 
perage 
absolutely 
method is 

Diathcmv 

« 

It is 
it at 


High Free 
lever “T M 
Pull slide 


or 



quite natu 

* 

entirely, 
Usc d at th 
s,tt ings t„ 

^ \< 
^fect 

Blood 
other ham 

• thr , H 

,,f tr eat»j»r 


:>* 
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Chicago, I u i k o i i 


The Couch or Chair Pad consists of a metallic plate covered uirK 
sufficient insulation to prevent the current leaking through, which me al 
plate » connected to Pole It l>y means of one of the heavy curds 
famished. I he usual technic hcrc- 
ttvforc has heen to make connection 
from the opposite pole (Post “II” 
on meter) to a long metal handle, 
which handle was grasped firmly in 
both the patient's hands. A far 
more efficient application, however, 
is to strip the chest of the patient 
and place a good sized electrode of 
Block Tin at that point. 

The objection to taking the Au¬ 
to-Condensation Current through 
the hands is simply that the wrists 
arc very poor conductors of High 
Frequency Currents, on account of 
their construction and size, and a 
great deal of the available energy 
ts lost at those points. With a Pad 
ot about 8-inch diameter dirccrlv on 
the patient’s body, more milliam- 
perage may be passed with 
absolutely no discomfort. (This 
method is oltcn termed “Modified 
Diathermy**.) 

It is well to use a moderate 
current at the beginning of an Auro- 
Condensation treatment, as in all 
i frequency applications. Set 
fifty “J” on point 3, 4 or 5 and . - 

pull slide rod out to second gap. About ;oo millinmpcres ts used tor a 
tiJinufc or two, and this rending is gradually increased to 70° or *oo I" 
withdrawing the slide rod. The maximum output will be obtained, 
qtti'r naturally, with lever " T** ..n point 5 and the slide rod withdrawn 
entirely. Most authorities agree that a low milliamperage shnu d 
*^‘1 a? the first sitting; that the current In* increased at subsequent 
to the desired maximum and then to taper off gradually. 



Auto-Conilciuation 


As *n example, wc fi n( j that |,y breaking otl too «| ,, "P Y . 
will U |/^t in a short time; w»’ may have reduced « » pa » , 

' ' Irr-.Mjr,. ru<ely, but it whim returns almost fit normal* 

Z .y ^ yr.,,1 . . io.lu..«l l.y;l» m, l “Xr 

» U«ting amt completely Milefactiiry Hence, 


^ w • I * HIM 

are retpiired. 


JJ 
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Auto- 

Condensation 
Suggestions 


,,s,n B over 600 mill; 

^. ri( "* 





When _ <fw 

1 urrenr, do not touch. 
u vcivc disagreeable shock; af ' cnt * V-' ’ 1 
Never use a Metal Table.*«p i ^ 

Treatincnfs within f> inches of a water S ,v * l| A 

conductor. * ° r ««>• 

|)n not employ a heavier current than U 
in mind that you have an abundance of ri**~.I ece * 5ia,v - 

need Ik called upon. rcScrv * Power ^ 

Do not expect to pass the same high milliard 
patient as you would a stout one. In Oiatherm ? gr rhr »^ 
through an obese person at a given setting of rh "> i!, i»»‘ 
one; just the opposite is true in Auto-CorulensatU 0 ^ 0 ' 1 ’ 

\> an aid during the period of Auto Cnn i • 
alwavs recommend that your patient drink a gr^t S'"! rrs ^ 
d Arsonval Auto-Condensation treatmentwi ft 
\alual;k aid in Insomnia and most all Nervous Con life ft* 1 * 
Always bear in mind that to obtain r J , % 

, ;: MCnt mus ' re l ax «l made just as . 

Amounts of There is venOittie h" lla " gCr in J u '“-Con,:,-,. 
Dosage millinn^ 1 * r h, ? r ™ ,n over-dosage, udi-J 

t' ltit nr I - gC ,S ° Um disagreeable on the pin 
!engthened in proportion. UJrrcnt ma Y used and the trrwrr| 

Phl^s'S E «Sy w^S' gh BIOOa PrCSSUr '- OT "* ‘ - 

deposits, muster'm' l ^ ] ^ d *^ rtcr >vs, the walls lined with edema! 
rthults arc tn Y u Huerta ken in a systematic wav if lasting, pmn-rJ 
Bastions.") '* ° ,,tam ed. (See foregoing paragraph*under ** I 

1^ « * ■S 

j r equ cncv ^ ^ c hscs ir is considered inadvisable to use an? f* 1 I 
Condensation m iv >ut *, contrar ily» in cases of Suppresdon. 

' ns a stimulant. 

'••‘utions \vk 

V. McrTl H ‘ ,n ir i8tcrin 8 a d'Arsonval treatment,^;'* 

* ^Ictal P at . | ar,t -Hc must be grasped firmlv in both 
ZX*"' “Hd rare " Ctr ° <ic , is wed on the chest it must Ik -ig 
a . n 8 within 1 , n ..| , r V s f‘ f,,ar f hc cords do not touch one ** 

* h J* well u ;z: r r / ,c U <“ly at any point. Ur#e ^ 

I*. 11 * :n « *»ir Patients hands on a pillow or 

|>rovVa' n ! lMf ’here w r || in rh '* way keeping them ow^, ^ 

V ' , ' ,, >in Wt . '* r, o danger of sparking. , rm 

•djti f.. v * r r, »ov» | ev 1 insrnnce* might cause severe j L .f 

offi: Ax Hr*'*’ rh. Inn, n,e..l 
* .d i 1 '. 1 ' <* >•• .»"«■ .."i ***&«#* 

h '. L "’K .. .lie rc.ul.init 

''fly, 


Rt^ u * tS 

of j U en<-‘ ti,,n 

Cements 

^.-rd- The/ 15 

Th ,rd *. coneys 


F 

t*. 

o 

r 


sho' v > 


O’""-“ratter «» d 
"• "’■Th^ therc has 
> bo ‘, h , realms * 

,, eh- Num 
Faurtn. * , 

*« £*$£ 

» ia a » 

Fifth: W»th 
virion of the calc 
arteries will regain 

Sixth: A Hi 
elimination of earn 

Seventh: lb 

free along the pat! 
the wxste prm uct 
proper channels, 
with uric acid. 

Dr. B. B. Gr 
Auto-Condensatiu 
don, may be sta* 
creasing oxidatior 
more complete ox 
c .. ects upon the 
“°*Kie and its ra 
?{ of the 

%r t 

Thi, ! h "'- i’ « , 

W "oticeabl 

^^Fahr an 

”“•* «v..C n : ,u 

W '* l|l *«reu'J? a 

•if I 






(C) Jeff Behary 2019 


35 













Results 
Of Auto 

Condensation 

Treatments 


»j*a hr . *- 
^arrahL 

lined »r rh rii rial 
i :asnng,pn»«=4 

-r*ri 


Chicago, I u. I x o 11 

birst: I hey have a more nnu'rrfi.l 
forms of germ life than any other eStricdm, J*V* U 
Second: Judging from clinical experience hT U, ' ty * 
of molecular or atomic mass a ire ril,; MLC ’™ cans 
resistance is lowered material^ nC "-** d ^ 

Thmh The use of a Sphygmomanometer Iv-for- c 
mem, shows conclusively a fall of from 5 to .0’ Millimeter 
momanometer reading twenty-four hours after rh,- sph >8: 

show that there has been onlv a slight raise in the HI, : P ment . w ”l 
thclast reading was raken. I his fall i™ tutl^S 
without producing heart depression. positively 

5K rt . h . : N"n>crous physiological laboratory tests have Moved 
that w,th the High Frequency Current we can disintegrate a calcareous 
substance, and we have every reason to believe that the same S„ 
takes place in a case of calcareous deposits on the arterial woTls. 

Fifth: With the lowering of the BIckhI Pressure and the disintc- 
grarton ol he calcareous depos.ts, >t ,s very natural to infer that the 
arteries will regain rheir normal diameter and elasticity 

eli m Sn of caSdiSX CnCy CUrre "' P-«™ly'stimulate, the 

Seventh: The immense amount of Ozone, or pure Oxygen set 

th/was'Jr nr C f*? °\ I'm |J e H ucn L cy C,, . rrcnrs ’ tak « care of much of 
rhe waste products of the body by hastening their elimination through 

proper channels. l.al>oratorv tests show this to be especially the case 
witn unc actci. 

B. ( . ,r °vcr says: "The reasons for curing Hyperpiesia by 
.Auto Londensnrion and its beneficial results in all cases of Hvperren. 
sion, ma\ |>e stated to be because it increases tissue changes by in- 
P ln B ox, darion; elimination of waste products in the urine, due to a 
ore .nmplctc oxidation of nitrogenous matter in the body; its special 
u l w ‘, n . rhe protoplasm of tissue cells; its elimination of carbon 
inJ XI ' <C dnt ■ t \ ra r id *d ,m *nntion of toxins; its increasing oxygen carry- 
° f ^ ,c , ^° ad as w *dl :ls causing the increase of hemoglobin. 
fv|j . arc due to an action upon the sympathetic nerves con- 

mif v a *0-mot or, secretory and peristalric functions. 

^ r * enlarged heart, whether it be from hypertrophy or dilation, is 
******* WCondensation. 

a decrease j„ wc jy}n nn account of increased oxidation, 
notable m cases of Obesity. 

4me “ ,n increase of bodily hear, or temperature, from '/ to r 
r-,. 4 ,r *» due, probably, to its profound effects upon the vaio* 

system 

**«<• #1 u " , '"* r Y administer laxatives during these treatments to 

* nu of increased mrtaliolism 

if 
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Sinusoidal 1 he Sinusoidal Current i. c 

It is a valuable aid in Muscul^T**' , 

Paralysis. t ongcstion of the \ isccra, In testing Sv.r' V 
ditions of the Muscles and Nerved, a”nd 
\<n(.iiN Blood. Also can he used to good ar eS!!Si 

exercising the muscles after the removal of thV*™*** 

See that switch "X" is open. 

Set lever “V” on point I. 

Set lever ”T” on point !. 

See that lever “W’’ is on point marked "S’*. 

I ’se the light maroon cords, and 
make connection troni the posts 
marked “ Sinusoidal” to the Nickel 
Plated Handles. Have the patient 
hold these handles firmly, one in each 
hand, close switch “X” and then ^ 
gradually increase the current supply Soil, 
bv advancing lever “V” as desired, 
or up to the point of tolerance of the patient. Limit this trare& 
to 3 or 4 minutes time, as longer periods will prove tiring to the jc-J 
affected. 





No. 312 . Cords 



O 0 

i jf-t 

O ( 


00 



CD- 8 — 
r > c ^ r >\] 

§. 

O', if; OdO 



o-| 

Oi 



liiagrarrt of *|'i»p of "I “* ,l,,r * 


***&.**!*' °f 




i(C 


53 % 

With F*>* 1 •’ 


ft* 




*bove- 

the l»g ht , 
ladies. * n ; 1 
post on the 


I 


I Live 
! tf/ *punui 
•ever "v* 
■Pplieil, 
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Chicago, I i. 1.1 * © 1 


HO»" 


Explanation of Lettering on Marble Ton 

C, D, S—On Knife Switch, indicate* direction m 
ric and Sinusoidal Current*. hfow lw Uch fne^Cautery, Uiag. 

C r-ifnn of Selector Switch "W (,* Cautery 
|>--IVwirinn of Selector Switch "W" f„ r Diagnostic Currrnr 
S-P.*inor» of Selector Switch 'W* for Simwoidal Current 
T-Main Control Ixvcr, for all High Tension Current* * 

U-Knifc Cut-out for Foot Switch. To I* | c ft Open 

V—Lever for Controlling Volume of C. I). S. Current* m * Sw,?ch - 
W—Selector Lever for Cautery, Diagnoatic and Sinusoidal 
X—Mum Current Contrul; throw to right for Hlot. tv 
d’Armnval; to left for C, D, & S Current*. cqucncy, Diathermy, and 


Application C»" 

Ui.h Felt Pad thoroughly i„ warn, s:lIt w^r,',)™ nHS 

the same settings of the control lr-v^« i i 
alxivc. Connect tapered rip end of one of 1 cscr, ^ rc 

the light maroon cords to one of the metal 
handles, and the other cord to the binding 
post on the spongio disc handle. 



No. 315 




Application Sinuwiidul 

*// !! / h*dd the metal handle in Itoth Imndf, and place the 

in < (intact with the part to b< treated Advance 
-r , , . * frodually until the proper amount of current has l*een 


,17 
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o 


Application 
Sinusoidal 
I Water Contact) 



To obtain the best of results in Paraj T% - H 
arms or across the shoulders, immerse ih Vf 
jontnet) in two pans or trays of salt water, Cfinin-JjH 
water to the machine as you would the S n 
The Vo. 6iK Connectors were made for this applii^k 
t L-: - applies to the lower limbs by placing th,?' 
ruble ro use more current on one limb than , 
nilful of salt in the tray where the 


handles. 

The same technic 

.Ithcr'phct'.'i g«Kl himlful ."f the trav - 

' | The actum of 'he sail reduces the elcctnc.il 

h^kin ami allows a more free passage of the current Or, jf ** 

t ,, obtain l concentrated action on a certain seet.on of a limS,p|^» > 
to ODC.IIU » - , • .K., f limit as IS necessary tn in>r r* , "t 


to obtain a concentrated action "• . “ u .»Phcet£ 

spongin'disc up as high on that limb .as is necessary to g et jj ££ 



Application Sinusoidal 

the affected area, with the hanfl or foot in the tray, :in ^ 
concentrating the muscular contracting action lie tween 

hi 

Sinusoidal Current is contra-indicated 
Blood Pressure. If your patient has an a ’ 
pressure use vour d'Anon vat treatment* . 

Always Ixar tn mind that the Sinu*t>ul*i ‘ 
low volfagr and the skin at j»oiiit of contact of the elect r«" ^ Q ^fC^ 

thoroughly mowened witli milt water or a soap \ * 
riw rmtaftre of the skin at that |M»int as much a* P*** 1 ' I*,; ^ 

llx Hinovadal Currmr as delivered by the Style vcilMl* ,,B 
r.of »*»*■ rate of frequency discharge, and although tn 

M 


Helpful 

flints 

Sinusoidal 


v!,rted nf i‘ 
Ci' rrcn ’. r 

Interrupts 

••Sinus 

used for M 

Cautery 

(Electric) 

Set lc’ 
Use t 

post- m- irl 

You will n 

and break 
Sclcc 

mount it 



No. 301 . 
Close sw 
advance 
at a time 
knob on 
until the 
chern re 


If yt 
net, and 
reai Iks i 
advance 
and r..| V . 

Be i 
test, and 
handle 
cherry 
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Chicago, Illihoii 
1 A r will, very often cases arc encountered wh-r i 

SS&. •» — w * wi " «* .... h oT, 5 S! 

^miptcr, <»> request. irenamcal 

-sinusoidal” is the term applied to the Alternating Current „K 
f„r Medical purposes. * cnt w ncn 

Cautery See that switch “ X” is open. 

(Electric) Set lever “ W on point marked “C'\ 

Set lever “V" on point t, or “OFF" point. 

J^rt lever “T” on point i. 

I sc the heavy maroon cords and make connection from the two 
posts marked “Cautery to the end ot the cautery handle as illustrated 
You will note a Contact Button on the handle for the purpose of making 
and breaking the circuit to the knife. 


I Select the Knife desired, and 
mount it in the opposite end of the 

handle in 
any one 
5 o f the 
five posi- 

No. 301 , Cautery Handle t i o n S . 
Close switch “X” and gradually 
advance lever “Y'\ one button 
at a time, pressing the small contact 
knoh on the handle for each step, 
until the top of the knife becomes a 
cherrv red. 


It you employ a knife heavier than those furnished with the cahi- 
neT » 3 nd sufficient heat has not been obtained by the time lever 
reaches the end of its movement, cut off the current at switch A , 
advance lever “T“ as far as point < if necessary, close the circuit again, 
**d repeat as before. . 

B< careful that lever "V" is not advanced too tar in making: t 's 
|^ r . ar. : that you do not maintain pressure on the contact n '’ 1 , 

handb too long, as there will be danger of burning out the - 
rr y red indicates sufficient heat. v i 

. I hr use of the Cautery Knife is mainly for sealing r l,, l 
' r] ;< nd opening Boils. 

Ml, 1 ,''!" 1 Or '< 




'^utery 


<Ordinarily when operating this cabinet " 
hnr f lie lever “V J need only Ih* advaruol 
i >ir t, 1 1, properly heat the knives luriuslut . ., ri iiicrlv 

If - any firm- . 1 ,. ( m.rery Kn.fr I |.,|!„ Ugh. 

4H.I r^MifMlr.l ... above, lir-* We 'I** 1 




.IV 
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II. (i . Fischer & Co. 




Application Cautery 


is burning to nui*. 

>' ,,u have current 

the cabinet; then duo!^*! 

thc , cau ^ attachn 
and try the High 

semng. la>ok cloKtlv». 
levers “ V" ana-\V^ 

tli at gotni contact ii l ' L ' 
«.n the buttons. Alv> i 
that the blades and bi, 
of switches “X” and l 
are clean, and fit snugh 

laxik also to the bit, 
itself, as the copper bin • 
which the tip is held ir.’trr 
possibly have bcenjammK 
together in packing or do¬ 
ping, causing a short cr- 
cuit. This latter diftew; 
can be corrected with the 
aid of a knife blade, b 
' [ply spreading thc tan 


simi 


Diagnostic See that switch “X is open. 
Illuminator Set lever “V” on point i, or 01 * 1 * 
Set lever “T” on point i. 


Place lever 
marked 


'\Y” on point 



Connect the tips of the Diag¬ 
nostic Lamp 
cords to the two 

posts marked_ 

'Diagnostic/* No. 321 

see »ha? the I>M|irwr»tic Illuminator 
mall lamp bulb is securely screwed 
rntothe small socket, and cautiously 
advance lever "V" one step at a 
'■n.r until 4 coloring shade just short 
of whir*- ii obtained, f irdmarily 
,will 1^ the fifth or sixth 
button. 


Appli* 



Should >'< 
... r volt: 

a P**: I* o 
*h.«n can i*e 

Sv" advance 
c ^t. *** " 
l !n ,v be opera 

u n«i rhc c3p!lC 


The Dii 
for transillur 
t'on of the 1 
operating, ai 

Helpful 
Hints 



the ou 
an , s hnulil 
and *cttin UN 

rv, den»-cd I.. 


40 




(C) Jeff Behary 2019 


41 

































Application Diagnostic Illuminator 

The Diagnostic Illuminator furnished with this ol, ^ r K^jounina- 
r transillumination of the Antra and hrontal Sinuses, V* . j ntf w hile 
r>n of the Throat and Orifices. There is no danger o 
grating, and the lamp bulb does not heat up. 

Should your lamp fail 1 H 1 L !'l 1 )"‘ptc holderr" 
trying as above, insert the I dot l.um . iml | | nl ||, is 
if this lights tip it is posable t ia nrc included 


lelpful 
linul 


inu trying as above, insert the; iMot. lamr’ "’“j ’ na | |, u lb is 

^tntwllc) if this lights tip it is possible t • . ,• arc included 

cither burnt out or cracked. I wo 
*» th* outfit, . rL . Ui , r ,|less of tm» 

. rh« Ifiagnoatit Illuminator (ad to *<**'£*. propc rly as 

wl and tin balance of the cabinet Im * . | lluniinaror to 

ndrn^r,| \ry j) kf ( autery amt other circuiti, ri t 
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II. . F I S C H e ft 6c Q 0 

It, on examination, we find the trouble j 
materials, replacement will 1* made m-.); 

1 I I •> t»> il ikA ^ ft rb• • 


% 


•i 

- 


“Trouble” 
Sufeftestions 
For The 
C. I). & S. 
Circuits 


us at once. 

st met inn or PP , gra?-, j '***j 

w i|| burnt out «>r damaged lamp bulbs be replaced aZ!* ** 
li« price. 

Cautions Never allow lever, “V” and "T' top,- i,, 

these levers must always make contact b*#t> 

onb- H'l’" mV” nr "VV" * 

Never move levers 1 , > or \\ with switch “v- . 
Never leave the Cabinet with the Pilot Umn 
i •• v" 

switch X . - . n 

Do not expect ro obtain Cautery with the lever "W** 

••S’*. This circuit is completed only when *T is tnakmii^ D ' 
noint "C; and the Diagnostic and Sinusoidal circuits J; T* 1 
pled when -\V is set on points “D" and "S" respecd^, '" 

If the machine should at any time fail to wu* , 
vmi arc unable to obtain any current faxn’it fci 
unscrew the connecting plug’ from the lamp 
where you obtain the i io Volt current, and 
lamp bulb that you know is in good comlirion in 
I socket, to test whether or not then • , ^ 

■ 1 1. - it -In lamp fa Is to illuminate, go to the fuse box when 
current enters the building (or your office), and look for a burn: a.- 
fuse. These fuses should be of 15 ampere capacity. 

When the lamp lights up and you know that you have the prep- 
current supply again connect up the machine, but before dosing urAs 
“X" and "l " bend the contacts together slightly to make thehliie 
fit more snugly. Set the controls as for example for the Cautery h- 
operation. Should the knife fail to heat, remove it from rht hr. 
advance lever “V” to the >rh burton and complete a short circuit tr.e 
one post on the Cautery Handle to the other—i. c., short c 3ai *^.., 
IKisfs where the knife would ordinarily be connected, anil "hen m 
or breaking the contact, watch for sparking. • h tos 

If no sparks arc visible, you know the trouble is not l "M n(C . ; > 
but probably in the handle or the connections thereto. 
the cords from the handle, but, leaving them connected •it?ain 
and with the current on, touch their tips together ‘^ u . tu j|i^ : ' 

sparking. Carry this procedure down until you reach t t 
on the machine in an endeavor to locate the trouble. t (, c r,^ tn<1 
It, after shorting across from one Cautery post toa ”? t hc 

one Sinusoidal or Diag ' . . ****"'• 

you fail to see sparks 

•h< matter should be rep...mi ».« ...- rt 

however, look carefully over the I ligh Frequency p- . 

»tbit yrjur report may lie complete and clear. 

\ern turn the (lain art ovn to mi nnihi#ry c/ri ^ 

ptfilu imlrutlitjMj. 
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lg across from one Cautery post ' ‘ f t hc 
iagnostic post to its mate on the <-P tu *H*'*; 
ks or any indication that 
be reported to us at once. 1 ‘ in J ^ 
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S5 
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Q *r 

* t». 


-a'i- 


i«c a.— ~ 

w_ r Z~* ** 
«s «vt w_ 

* condtj* , ' 
® ^mar c-I 

I suite :Se*r 

Hie Cans’** 
mwt d*** 
etc# 75 

WlcT 



C M I c \ 


Ci O 


I L 


L I V O | 


T M . 


, V" 
you mav 


VVhcl. making any tests. I,c sure that the control lever, 
and * W arc making good contact on the buttons 

Be sure to call our attention to any difficulty that v 

experience. 

Ozone It is a well known fact that wherever there i* i • 
spark, or wherever a discharge of electrical current i, f„ C ,"' C 
runted from any cause. Ozone is liberated. The hi eh vnl L 

of High Frequency Current from the Style *' F” 'Cabin,*?*' ^ ,sc ^. ar .? c 
from the pole “C”, generates an unusual amount of Ozone’ CSpcCml - 
One of the most valuable uses of the High F'reciuenev 
a Blood Energizer through this particular agent. Ozone is formed ^ 
great measure at the point ol contact ol High Frequency ElccttSl 
and quite natural v seeks the path ol least resistance-which it the' 
brjy, is through the veins, as they contain the conductable carbonates 
and impurities which in turn arc mostlv in need of cleansing 
Ozone may be inhaled from the special 
generator No. 22, filtering through Oils of 
Eucalyptus and Pine Needles, and used to 
good advantage for Catarrhal troubles. This 
Generator is to be connected to the pole 
C on the cabinet in the same manner 
as you would a High Frequency Electrode. 



No. 22. Ozone Generator 


• 9 

Ozone may be inhaled from the special generator No. 22, filtering 
through Oils of Eucalyptus and Pine Needles, and used to good ad‘- 
vantage for Catarrhal troubles. I his Generator is to lie connected to 
the pole C on the cabinet in the same manner as vou would a Hiuh 
rrequency Electrode. 

Ozone increases the Oxygenation ol the Blood and Tissues, and is 
in conditions of imperfect Oxidation and Impaired Nutrition, 
ubcrculosis, Anemia, Asthma, and Bronchitis, and as a spray for 
surface l leers. Also valuable as a general stimulant. 

Cataphoresls Cataphoresis is the introduction of medicine through 
, the unbroken skin by means of an electrical current, 

the High hrequenev Glass Electrodes can be used to advantage 

Ujr f m« purpose. 

s - Mum Id the efficiency of the High Frequency, Diathermy or 
,r * d Arsonval currents apparently decrease after a long con* 
P tinuous run, very likely it will be Inrcausc ol clogging of the 
u - Multiple Spark Gat*. The Air Attachment was designed 
uriatr rln» very triHibh, out unless Air is used freely, an* all tin 
*2*" a* formed, an ticca ional cleaning will U neu '>ar\ 

*• I y ' ,/kr (tap by unscrewing the supports through the postx 

4f '* 3/ 9 loiHcn flm 1 1 it it it p ncrcw* In center nl tiicn enu 


w P 


T- - isffivviv | Iff « l.llllp W* • s vy • ••• | 

ttrnifive t hr rlarnp screws from each end of the upper glass 

4J 
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Chicago, I uinois 


Instructions for the Proper Operation of the 
Motor and Pump Features on thn 
Style “F” Cabinet 

Vibration Prjx luces Hyperemia, and promotes the Secretion of 

, pneumatic P ,,c » 

V ery perceptibly stimulates the Cutaneous Functions 
Relieves Muscle Strain and many forms of backache ns * 

Is especially useful in Anemia—Appendicitis-Ataida—ConstiDa 

tion Fatty Degeneration Muscular Rheumatism, and Neural™/ ’ 
Also useful for most all Adhesions, Congestions, Torpidityof'the 
Stomach and Liver, and equally effective as a Physical Rectifier, Stimu¬ 
lant, and as a Dilating Agent. 

To obtain the modality “ Vibration” from the Style “F” Cabinet: 
Disregard ALL of the foregoing instructions on the Electrical 
Modalities, as the settings of the various control levers will make no 
difference, provided the main switch "X” is left open. 




rutin rancM 






Diagram Motor anil i'ump Controls 

Note the diagram of Controls—the Compressed Air is obtained 
•m the right side (when facing the cabinet) to correspond to the 
Tenure Regulator, and the Suction from the left. 

Open the valve in handle “ L” by turning the knurled 

ring** R“ to the left far as possible. Select ihc \ ibratodet^ 
sired and set it firmly (with a slight twist' onto 1 ‘J u j 
end of-he handle. Slip the RuWr cov« ^he met .1 
edge of the holder. I urn the indicator 

by prewing the re,/ button on "Motor 

S ’' , 'sviwn u.ing the Cnvity Viltrnt.tdc. "’he nppliM'or 
fwrtl that the small holes near ihi end, * the same time. 

fattened to the handle, are n»»i •' 1 **|* . c^eaiic,and 

I Hear are" venr“ hob s to allow sonic of the ^a.r W o 

!o jrfrvoif ifu tap' from Iwirsling """ , .u.. armies t«» * 


.fU 

Ur 




tint 


I 11 M ■ HIM*” I 

»»# prymi iih mp '■ ( ,k~ vibfatOO®* *” " 

hmM more p e t —u» u icaind to oirtair any ^ toatard 

• — 
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For very heavy vibration we have constructed an "Air Hamm 
and applicators. See page. 


Compressed For operating the 
Nebulizer, Atomers 
and Powder Blower, 
Kustachcon i ube Opener, 

Pnrresine Wax Sprayer, 

Pneumatic and Percussion Vi¬ 
bratorand other uses for Clean 
f tirr Air up to 35 pounds pressure. 

(} P tn the valve in handle " I 
by turning the knurled ring " 1 C* to 

the left. 

Set * hr pointer on "Pressure 

gulstor to fj lr Pressure n2 c | ( . a 



.S|»rsy toThm* 1 



1 





y - 


Fluid II 

It is 
hence, pre 
using the 
temperat- 


Suction 


Fur 

Nas. 


As 

For 

For 
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C* H 1 C A G O , l Ul „ 




Fustacheon Tube Opener 


f. '? '’“"on on 

*■ P ":::: 

‘csuiMnt sprav } 1V ► 

knurled collar “ |< - ’ n,n 8 

• ^o the nuhf 

." erC T “ nd *» "* Wk .o decrease! 

lo release the nr,^ • 

I’ 1 ' 11 the collar 

Always make i, a point , 0 have 
the valve m the pressure handle vpen 
before «a"ing the motor. 





Fluid Heater Maintains Heat of the Solutions in the Bottles’,, 
proper temperature for Instant use. 

It is advisable to warm the fluids in the bottles before application- 

27'St%t7 This’: id the He T ? wit f h a moment ^^before 
«m^mture P q nickl> ' ' h,: b ° t,l “ “ d H 

Suction The Vacuum side of the Style " F" Cabinet has a number 
Of uses: 

For Bier’s Passive Hyperemia Technic, 

Vasal and Sinus Evacuation, 

A*»iitant in Mastoid Surgery, 

For Draining during Tonsillectomy, anil 

For Boils, ( arhunclcs and Infections. 

o obtain \ acuuni for using the various Cupping dc* 
f h' rrxifor bv pressing the n\! Inifton on the 
fink* ,w,, rh. S r t the indicator on '* vacuum regulator' to 

potnr marked 


§ 



” vacuum". 


, ?* ! ** tM l* are .mm hrd l»> porting the end into the 
* rr Ashing in fhr Vji mini ll.indh with a 'hght 
, • I ruhhrr cups arc attached with dir 

** M?J Mrii| piece m the same manner, 
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Application Suction 
can be attached and used to ad 


• he Handle *• \«». 

5q,ar “" « "<c „ 

sertmg g autt or T t , 

I us or s, m) |„ , uU „^ «*><•. 

qu.ck release of V^ um '.*V,. 

press the collar **!<•• do***^^ 

I he (days \’acuum c 
■eooA, It, and C arc p,S - 
smooth Hat surface, anJ T ”• 

... attach T 

>555 and 1556, will be ftjj** 

desirable where edges anS:; 

encountered. Any other * ' 
ever gotten up by, or for, Dr B 
vantage from this source. 


|1«* 


11’ 1 * S 


I here can be no mistake in making connections with cither rh- 
acuum or I ressure devices, as Y acuum attachments will not lift! 
Pressure Handle, and vice-versa. 


Suction- By turning the Y'ac- 
Y ibration uum Regulator to the 
farthest point toward 
Vibration you will notice that 
although there is still some sucking 
effect, it pulsates rapidly. By turn¬ 
ing this controller to the right or left 
any degree of Vacuum or Vatu-Vi¬ 
bration may be obtained. 


4 • 



I his V acu-Y ibration is indi¬ 
cated wherever a superficial local 
hyptremic condition is desired. A 
careful study of this modality will 
reveal almost endless possibilities, 
iitvalusble for development of flabby tissues and muscU** 


Vani-Vibrati** 


Re |ie' 

gttn" 

pry ,r 

•fobs 

•1’riac 

Stem 

V’-j 

Sprain*' 

to® 

,sr<^ ! 

dight tw 
position- 

Ncx 
heater ai 
is of ven 
shocking 
binding 
Sta 
to pass 
cautery 
ncccssas 
heat, to 
turc ma 


No. 


Th 

I ‘ 5; 

he a 

provide 
r,nlv to 
h c; 
under ■ 
c **nie u 
^ul t j 

k *‘‘1 

'. 
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Heated Air Air that can be applied at am , 

from a faint breeze up to pounds J em P er **urt, and 
from the Style “E”. It is especially useful in: ,s available 

Relieving Ear Ache, 

Removing Wax from the Ear, 

Drying Cavities, 

Tubal Catarrh, 

Trigeminal Neuralgia, 

Stenosis of the Middle Ear, 

Ankvlosis of the Staples, as well as for Muscular Contraction 
Sprains, Bruises, etc. omracrion, 

To obtain Heated Air—slip the tapered end of handle " L” into the 
tapered socket in the heater (see “A” on heater diagram), with a 
slight twisting movement, leaving the binding posts in any convenient 

position. 


Next, connect the Cautery Cords to posts “B” and “Bi" on the 
heater and to the Cautery posts on the cabinet. This Cautery Circuit 
is of very low voltage, and there is absolutely no danger of any electrical 
shocking either to operator or patient, even though you touch both 
binding posts and the body of the heater at the same time. 

Start the motor, set the indicator to “ Pressure ”, and allow the air 
to pass through the heater. Regulate the heat as you would for the 
cautery knife, by advancing and retarding lever “V". It may appear 
necessary to use the full power of the circuit to generate the desired 
heat, to start, but after a moment you will find that a sufficient tempera- 
ture may be maintained on button 6 or 7. 


T he Air Spreader attachment 
No. 1572 is arranged to screw into 
the heater at point “C“, and it is 
provided with outlets on the sides, 
onk ro prevent a concentrating of 
r hear to any one small section 
Un <!cr treatment, which would be- 
r unbearable, but which would 
Vj f >f the air were allowed to pass 
^■ight through, As a result, you 
^'dtliat when the Rubber cap* 
fc, Pl*d on the outer editr will 
ju*t a* warm u> the center. 







I |r .Ill'll *'*■ 0,1 KHCC 
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Catvr tht 


f “ rr »»fir Jt 
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^Ur, 


time* '' 4f< 





\if Heater 
Instruction* 


I l<*.ifc-l Air ro Rar 

A -Socket tor Air Connection. . , - Bf( . 

B ami Hi Binding Post* for KlectncilC^ 

fion*. 


( • ' • -1■ \ • -«| ' - I .in I Kidd *t ( U P* 

I) and K Air Chamtim to keep outer wall* wA- 
V Krrn/rvaW# Heating Element. 
it C*r«ntoet Pntnf Tor Meiitirig Klcment. 

M Knuftcd rilgr to h*»l<l then removing l.emett 

Mi ihtirt C h*rrtl«er Covet. 
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C II l c a r. 


O 


^ '• L 1 X o I s 



No. 157. Air Hotter 


Continued contract,on and expansion, cause i I 
heating and cooling is apt to loosen the Heat IV •!’r.. the „repeated 
occurs as inclica ed by a loss of heating effect,'ight '' „ ' ." hen this 

by holding fast the binding post end, and screwinu rLh, .tF." 1 ! Com acts 
... I.. , , 8 ght ,he '“hc“H". 


Heat and llring instant relief from- 

Vibration Lumbago, 

Chronic Catarrhal Deafness 
Superficial Pains, 

Ankylosed Joints, etc. 


Heat with a light Vibration will increase . 

the pores, and generally stimulate surface activity "T’" by °5* nin 8 
ol Heat can be borne when Vibration is applied at the san^tim" ^ 
This application is especially useful where the c,-,r r 
the surface, for loosening muscular contractions pain ,S ncar 

in -he 

ccption : the indicator should be set to " Vibration" 1 instead ol>e"su”' 

a, L/ S rc S\ Mred » gradually turn this controller toward the’ 
Pressure side. I he rubber cup acts .as the vibratodc. 

Jibration And When the Vibratode No. icco is covered with a 

SimuI tan P p P ,C f tb \ n ™k b er dam, three layers, and slotted properiv, 
simultaneously and used with the air from the style “F” Cabinet, 

i uii , Q , ... , r he effect at various settings is not only Vibratory 
iHJt bound Wayes also are produced. 

fill 11 '* nd, ’ nar,on . ns you can determine easily by a few applications, 
T j ‘ 1 ‘*7 fr ^ want for the physician. (See catalog No. 1567—rear of 

tornizer For spraying any Liquid, Oil or Aqueous, 

Lor Cleansing, 

Mowing Secretions from the Tonsils, 

^Kaying any Curative Agents, 

,,r Hroncliit ij», Laryngitis, Pharyngitis, ami 
*nera|| y invaluable for Nose and Throat work. 

*l*Tuu- connection with the pressure handle, regulating die 
f Y means of the control collar. 
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iporizine. 
ally valu 


Nebulizer For \'a 

F-snccia 

the Mucous Membranes. 

Operate same as Atomizer. 

Powder 
Blower 


uablc for Inhalat 


ion* f, 


or Tr, 


'cat 




F«>r Spraying Antiseptic Powder over 
Operate same as Atomizer. 


open W 


Eustacheon 
Tube 


°un 4 


cheon For applying Pressure to the F,.o l 
Opener lor Inflation of the Middle Ear ajfd Tu k.n ; 

NOTICE:—Any product containing rubber 
in part, is bound to deteriorate with age TherJ- i " eth ? « 
do to prevent this loss of effectiveness, and we wish L a" 8 one t«i 
replacements cannot he made gratis. If the rubber nSfSSS thir 
this Apparatus lose their effectiveness, we will be iffl'SK* 
parts at the list prices mentioned in the back of this booklet. ^ 
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These Modalites are further described on pages as indicated 
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Fischer & Co. 




Pump—F.rnl View 


Motor and Pump Parts 

Part So. Description 

I - Main Cylinder Frame.. 

2- Front Bearing Head. .. 

'i Rear Hnnivif IFwl 

4— Cylinder Head .... 

5- Cylinder llrad Ifcmlil* Nijrplr. 

Cylinder Mead .Single 
Cylinder Mead Valve t . . 


Stock F*' x * 
PIOIK 
p|02t» 
piOJC 
P104F 

.PI07F 

|M0» 


54 


'A* 




Jit 


£■ 




▼ 

rpm 

TV 

VM*'" 

n-r* 1 

ij—l.aH 

jj-l-ar 
14 ^ >m 


l'-V" 

VJ—l*is 

N-l, 

30- Q 

31— C' 
3Mi 
B-C 
M—C 

35— C 

36- C 

r-c 

JM 

JM 

^1 

44- 

45- 
4#»— 
• 

H- 

Nr, 

N„ 

Ntt V 

N.„ 

*<« 
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Chicago, I 


k L I o I s 


Front Flange .. . ... 

9 —Couphng Rear Flange. . IM09F 

| 0 —Coupling Links. ...[ PlIOK 

11 —Coupling Set Screw ..... 

| 2 —Coupling Drive Pin. . . * -FI ISA 

15 —Main Shaft and Eccentric.. - - * PI 12 

14 — Mam Shaft Removable Eccentric . * «Fl23F 

15 — Main Shaft Removable Eccentric Fin. ... ij '* 5 

16— Main Shaft Eccentric Guide Washer p?’ 

17— Main Shaft Eccentric Lark Nut. ... '' 1 '* 

li-Riron Follower 

19— Wrist Pin Connecting Block.....,_ *p| ** 

20— Connecting Rod Wrist Fin ...... . .. Pi-viu 

21 — 1 JWgc Platon Washer (Pressure) .. . .. . p|"v * 

22 — Small Piston Washer (Pressure).. j,|~, 

23— Luge Piston Washer (Vacuum) .. 

24— Small Piston Washer (Vacuum).. . pjjj 

25— Connecting Rod. PPIG 

26 — Piston Washer Fastening Screw. 

27— Piston Cup (Pressure). t .. . PI33H 

J 8 —Piston Cup (Vacuum) pjjj 

2')—hastening Screw—Pump to Motor... , . . 4 jf,j 

30— C ylindcr Head and Bearing Head Fastening Screw .. 4117 

31— Cylinder Head Packing Ring.... .... .Pl.H 

32— Grease Cup , .PI28 

33— Control Valve Body. .... . .PI 13F 

34— Control Valve Plug.. .. .. PI 14 

35— Control Valve Plug Washer... ..PI 15 

3^ Control Valve Plug Screw.. Pi 16 

3 —Control Valve Plug Stop Pin... ..PI 17 

311 Control Valve Rod Set Screw.. • • .4067 

39 Hose Connection—Control Valve to Pump (Long). ... . PI4<i 

40—I|o»c Connection—Control Valve to Pump (Short 1 .. PHI 

41 'Noise Dampening Bushing...... ........ .... .1*142 

4* Noise Dampening ’Pop Washer. . ... ■ .PI43 

^3—Noise Dampening Lower Washer ... .. ... 

—Motor Fastening Bolt. * '' '^dir 

Inch Hose Clamp..- •• • Pl9,G 

4—-Motor Oil Cup (Top;... 

-Motor Grease Cup ( Bottom).. . 

X Indicates the Driving Motor. P104G1 

.. n ” 4, 5, 6 and 7 comprise Pressure Cylinder llc.nl, complete |»|04G2 

4, 5. 6 and 7 for complete Vacuum Cylinder Head. PI09G 

v • ^ 9, and 4 each 10, 11 and 12 comprise Coupling, complete. 

* ' M . 14 and 16, anil 2 each 15 and 17 comprise Main Shaft, «M»»pl«* 

N ”*- l», 19, 20, 21, 22. 24. 25 and 27, and 2 of No. 26 comprise I rewure |> ( i^H^G 

W. *nd (. «»nn-. ling Rod, rnmplrtr m l 

S, ~ I *, 19,20, 23 24, 25 and 28, and 2 of No. 26 comprise \ acuum |»|2D.4G 

w. JjWneeting Rn«j, complete U r ^ I Xs-P l IJG 

***• u , »4. u, t 17 38, and 2 of No. 6 comprise ( ontrol X *1« . 
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H. «• 1' ISCHF. R & Co. 


w„.,.r In the construction of any piece of osci||.,„„ 

The ' ,0 “ two features arc always paramount- ,h,% 

And 1 1 1 considered is absolute equilibrium in the ba'™!" - 

parts, and the second is the importance of keeping these pan, 


cased. 


■« «■* 

urlS.'we have’simplified the profdem by placing but on, 

fi,r he attention of the operator. I his Grease Cup No. y U C „ BV ^ 

iently placed, and is the only port of entry for grease m the «£ 

Pump- 

Oilintt of The Grease Cup No. 3 » » conveniently reached by «. 

„ moving the back of the Cabinet. 1 he Machine i$shipt»> 
p ump ( ; reaS( . Cup well filled, and should be X 

with the grease supplied with the Outfit after every approx,mate W, 
mn Tun. the handle on the cup a lull turn to the right (clock™ 
and when the piston in the cup reaches the bottom unscrew thefanU 
through which this handle passes, screw back the piston all thowt, 
filfthJ cur with urease, re-insert the piston and screw the cap tyht 
Grease horned fn stock and can be furnished on order m loandfe 

cent tin containers. 


Oiling of The Motor requires jj'^^Cup^Vhich^ 
Motor at each end you will hnd a grease. \ ^ 

is inserted to carry the iutocating m « 

to the revolving shaft. On the top of the m jj opening 1 
above these cups (No. 48), will be found a smaller oil ope 

spring cover (No. 47)- ^ • t these openi»P 

A few drops of oil, once every 10 days, droppe *®. |, u t to°^ v ^ c 
fNo. 47) will suffice to keep the Motor running p<- * c cu ps ^ 

the necessity of oiling every 10 days, remove t h =grv« ^ ,,,1. * 
after a few weeks* run, wash them thoroughly rc .insctt an-1 

grease furnished, see that the end of the wick is c * 
motor is ready for another six months period. ^ p^nd* 

The rear oil cup is accessible after ihc Cah 1 ^ 1 

the front oil cup after removing the lower dra 1st * 

1 r r this l n,n r 

l)o not me a light sewing machine 1,1 . •/! cylinder K 

ff,i im, grail* f.f oil such as used for autoniob '' cV cf 

tb lighter oils have n«* body and arc not »unu ^ t fK 1 

prne intended. I'av rsjK-tial attention to . * 4 n | high ^ 

» reviving tweet «*f inct hiiiiism while running |n t C n»k‘»• 
will merely bubble out and not reach the inrar a 


$6 
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Chicago, ! i. l i n 0 i s 


Motor and Pump i ihc design of the Fischer-Thon,™™. w 
Instructions l ump exceptions! care was nivcn m ?i; P 

P* . all possible vibration. The twin nUr el,mmaf ' 

in opposing directions, make a perfect balance Si.u V oper ‘ 
Jehvcrs Pressure while the other furnishes Vacuum. ’ ' OUsh " ne 

Bronze, of the quality insisted on hy our Government, only k 
used in the making ot the bearings and the piston connecting rods'’ 

The connecting links arc of leather, obviating the necessity of 
belts, gears or chain drive, and although we produce high Pressure i 
quite considerable V acuum and heavy \ ibration, our prcxluct combines 
power, efficiency and smooth noiseless operation. 

The Valves permitting vibration from either the “Pressure" or 
“Vacuum" sides are positive in .action. All parts are made inter- 
changeable and should replacements become necessary, order by name 
and number as indicated on Motor and Pump diagram. Worn pnrrc 
will be replaced at a moderate cost; faulty parts will be covered by 
guarantee, as written. 


parts 
our 


,>n f'Jhiwin* page, will hr found ilhi«tr*ii' m V 1 J c 'J i ”HJ.'‘ , [ , c 
E2 '* . . accemoria and uipplic. h.r uac «»l' 


'*» frrrftrnrnr Cabinet. 
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High Frequency Electrodes 

All oar glass High Frequency electrodes arc madc bv 
|*st gloss ohrainoble; carefully annealed All size, and make's if Md"s 
c ,„ |* fitted on request, l.ut unless otherwise specified rmr " , 

is- size is furnished on all orders. While the plain electrodes suffix 
very well for all surlt.ee or superfictal cavity work, the insulated elec 
trades arc much to he preferred where deep seated areas arc to he 
reached. 1 he energy i> confined to certain small areas only, and the 
section treated without leakage or waste of current. 


All of our electrodes are standard H” size, unless otherwise 

sneri- 

fied. The 0 before any number signifies y z 9 

stem. 


Description 

Code 


i—Surface 

■Plain. 


•75 

IA Surface 

-Plain. 


1.50 

2—Rectal 

-Plain. 


.65 

3—Vaginal — 

-Plain. 


• 

OO 

Vi 

4—Nasal — 

-Plain. 


.65 

5—Throat — 

Plain. 


.65 

6—Urethral — 

Plain. 


.65 

7—Eye, Single — 

Plain . 

. Bariev 

•75 

8—Eye, Double — 

Plain. 

. Basal 

1.25 

9 Metal Disc Bodv. 


. Basie 

3 - 5 ° 

11 Comb (Scalp), . . 


Ba/ia 

i -75 

“5 Cataphoresis. . 


. Binder 

4.50 

2 7 — 1 Glass Eulguration. 


. Guad 

1-75 

3 o—Corn. 



•75 

.U Outer 1 hroat 


. Biotic 

•75 

34 —Spinal. 


.. Bite 

•75 

° S ° Universal Handle, yi" 


. Bo/do 

1.00 

50 Universal 1 landle, H* 


. Bolus 

1.00 

Handle for Indirect Treating 

. Bisrnal 

1.25 

W Adjustable Handle 


Banian 
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1 >- «. I t 


.v o r s 


* Fre,u ^ . 

l2 —Rectal —Insulated. ^<xle 

,Vaginal —Insulated..... »ozin 

14—Nasal —Insulated. . jf** 

ye—Post Nasal —Insulated. .. 

16— Urethral —I nsulated . *l ee f 

17— Inner F.ar —1 nsulated.. if, 

18— Tongue —I nsulated . p 

21— Ozone Generator, only. . Benzol 

22— Ozone Generator, complete. . n^f 1 

2j—Special Heavy Glass Urethral. . frf„y 

24—Special I leavv Glass Throat_* ’ . Jf 4 

36— Insulated Prostatic Electrode. . j Um 

37— Adenoid Electrode—Insulated (Murray). fX^L 

049-Insulated Rubber Handle and Cord. V*. ilnlJ 

49-Insulated Rubber Handle and Cord. U" . wIl 

61—1 hroat—Insulated. 

061—Insulated Dental Pyorrhea, W*......... 

062—Insulated Dental Cocain, . Bridrr 

C63 Insulated Dental Cavity, * 4 " . Bridle 

064—Insulated Dental Outer Gum, .. * ’ * ’ ‘ ‘ Srim 


r.6o 

1.85 

1.60 

1.60 

1.60 

1.60 
2.00 
7-50 

10.00 
1.00 
1.00 

2 *75 

2.00 

2.25 

3-75 

1.50 

1.50 

1.50 

1.50 

i.?o 


Insulated Shock Proof Handle for 
High Frequency Electrodes 


. lany operators complain of the danger of shocking either them- 
th' CS ° r ™ e,r P af ients with our regular No. 50 Handle, on account of 
4 f f X ?S ed meta ^ connection. We therefore designed this special In- 
i a eu Handle, which has no exposed contacts and is absolutely shock 
Made entirely of one piece of hard rubber, with the hcav> 
inside*^ Conncct,n g cord fastened securely to the spring brass clamp 

No. 

**t- Vr,r y Fleet rod.. 

*~ Por M” Electrodes. 


Code 

Blind 

B/eok 


/* 

3*75 


'9 


*> * 


'* U*ny Pronrcfal Handle 


Blop 


h.<o 
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Non-Vacuum High Frequency Electron ^ 

The Silvered "Non-Vacuum" Tuhtt arc made m ,l ** 

I I .ci.ms ns the regular cataloged ' acuum , 

,hr foregoing, main or Insulated will be fumUHed! 

Surface ' P "° n -PJain-2 inch face. ... ^ 1%, 

2002 Recta) i>i' ,ni Ktii’i, j 

2oo.i Vaginal — K, 

2004—Nasal 11am.... Raket 

200?—Throat |J a ! n . • *•* Radle 

2006— Erct hral ^ \ ai 0. Rad:o 

2007— Eye ri n ®ui. ka,ln -t 

\on<, -Surface —Condenser Type, Med.. Raged 

, OIO —Surface —Condenser Type, Lge... Rally , 

2011— Comb —Scalp... Ramie 

2012— Rectal —Insulated.. ...Ranch 

2 0l 3—Vaginal —I nsulated. Randy 

2014-Nasal —Insulated... . Range 

2oi 3— Post Nasal —Insulated-.- Rapid 

2016— I'rethral —Insulated. Rasal 7.% 

2017— Inner Ear —Insulated. Ratan 

2018— Tongue —Insulated. . Ravel 

2023— I'rethral —Special Heavy Glass- Razee 

2024— Throat —Special Heavy Glass.. .AVzor 

2025— Cataphoresis.*. %? aC j 

2027— EuIguration.. 

2029— Figuration —Platinum lipped. Realm 

2030— Corn —Small Depression. 

20I,-Outer Throat. 

2034—Spinal ... . I ! 

2036— Prostatic —Insulated. d/m. 7.® 

2052—il’Arsonval Handle. . . . 

205.3 Handle for Indirect Treating. p!,/ v 

2058 d'Arsonval Handle—Extra f.arge. 

2061—Dental Pyorrhea —Insulated. 

2c/>2 1 )cntal Cocain —I nsulated. • * * * „ ■ nS 

Dental Cavity —Insulated " Relax 

D ntal ()uter (»um I nsulated. , 1 : " 

I bese Electrodes, with exception of Nos* 2009* ’ 

have Mir regular K* shanks. |,| 0 wn 1 

Nos. 2co9, loto an»l 2025 have Insulated nn 

* lr ' rr( *lc* themsclve*. ,,. n j|<s 

'" M Vacuum Tuhm may lie had to fit * ,|u*e ,k ^ u 

# I "fore catalog number when ordering I 
harvHr* attached* 
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No. 

050— 

5°~ 


r *ng 

arr ‘it 


No. 
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■ s . 



Non-Vacuum High Frequency Electrodes 



No. nm 



No. 2010 


No. 2013 


! .... 

High Frequency Electrodes 

Insulated section made of hard pressed fiber, having nickel plated 
brass spring clamp on end for holding Electrodes firmly in position. 
Large swivel ring connector to which is hooked the insulated cord, 
permits of perfect freedom of movement. Made in two sizes. 

No - Code 

050 For l /2* Electrodes. Boldo 

50 Lor fa" Electrodes. Bolus 


Price 
1.00 
1.00 



] 


SO 


Adjustable High Frequency Handle 

Nickel plated clamp on end of long fiber insulated handle is ar- 
ran «ed to swivel freely as desired to any angle. A very convenient 
* franKc mcnt especially for orificial work. 


r 


Code 

Bonutn 


Price 

i.to 
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High Frequency Cord—Heavy 7* 

This cord is made of a stranded Comv.- ^^ted 



No ‘ r . 

51 —Heavy Cord, 4' long. 

51-5—Heavy Cord, 5' long. . . .Ha* 

51-6—Heavy Cord, 6' long. u', 

51-7 Heavy Cord, 7' long. ZZZ^t 2 

—Extra Heavy Protected High Frequency Cord, 

5* l^g. Mailt 

Fulguration Electrode 

Fulguration is the best known method of applying^ the High Ft 
fluency Current for the removal of Warts, Moles and similar r v 
^hen used in connection with a properly constituted machine, ^ 
excellent results can be obtained in removal of Neoplasms ot the t - 
Bladder, and for the destruction of Cancerous Masses. Out • 



F.lcctr 

work 


rode is supplied with three tips of ijiHTcrent t hrought^ 

work, and Kubbcr covered Steel Wire for ,nrr !- K . 1 m 

( atheters or C yntoscopcs will be furnished • iL £ode 
No. (jjjtl 

i'* 1‘ulgurafion Electrode and Three I ip#*- • • ^ 

Y* Fulguration Wire, per foot.•*’ 
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1 HI N O I s 

Glass Vacuum Handles 

Kor indirect treating with the high frequency current. 





\o. Code 

—Glass Handle... Rismal 


Price 

1.25 


Indirect Treatment Handles 


Code 


Price 

.65 

.65 


<4—Similar to No. 53, except that it is arranged to 
fit the No. 49 Shock Proof Handle. For In¬ 
direct Treating. Banter 

054—Same as No. 54, but made to fit the 049 Handle .Bantam 

Multiple Section Spark Gap 

This is a new type of Multiple Gap, designed for our Style “F” 
Tjpe L and Military d Arsonval Outfits. Made ot eight sections, 
I with the spark points entirely enclosed. It is not only noiseless in 
operation, hut far in advance in efficiency of any other gap known. 

This a modification of the De Kraft Gap, hut being air cooled and 
waned, all the objectionable features of the original types have been 
>vercome. Each section has holes drilled for ventilation purposes, and 
■t rods on either end are also drilled to allow a free passage of air 
I. ***8" r ^ c entire gap. One end has a tapered opening to accommo- 
r tc the tapered end of the pressure handle of the Style “F” Cabinet, 

* c other end is shaped to hold an air hose should there he no air 
,n your outfit. 



MuhipF ( 


So. 4.12 

'*Pi I ungkten Spark IV*lnr« 

05 


Code 
Ho Man 


Price 

35 * 0 ° 
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II . (i . Fiichii & Co 


Glass High Frequency “Valve” 

lM,r inserting in the High Frequency lint between mK . . 
electrode being used. Fern,its the passage of pracon#, ,£ *' : 
Voltage, or length of sparks, as when valve „ no, in uv.bu, rr ,“ 
, hc , M ill,amperage, or heating, very effectively. 


No. 

45 • 


Code 

E$ypt 


Hr* 

ios 


Ozone Generator 

\u W I Gl. ASS Ozonizcr, made in one piece. Has two compm. 
• onc ' for holding the purifying oils, and a vacuum danders, 
which’is connected the wire from any high frequency source. 



No. . . Bitivy 

22— Ozone Generator, complete ns i ustra \jalmo 

75— 1 o'/. Mottle Pine Needle Oil. MaJlo 

76— 1 oz. Bottle Kucalyptus Oil. 

Special Tonsil Figuration E leCtr#de 


C<*i c 

No. . ^^ilar t° 

27 Sprcial'l liroat Pulguralion 1 ^ * r< . |0Utt tctJ * n 

So j ,. with Platinum wire up m ..<** 

rod.. 


tth 


Pa-r 

iaflc 

4 * 




■ ( Mtt° 

r 

the ' 

>",‘4 leuthet 

%e' 

.»!' ‘I [teamen 

low?- 

So. 

r^-Auto Couc 



C J ?or 

'.abm ct 
U5 *d at var, ■ 
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C H I C A c; o , I l. I. I N o i X 

Auto Condensation Couch Cushion 

To obtain the maximum efficiency from an Auto Condensation 
or jtment, aJKrtcctlv dcxigncJ and insulated pad or cushion must I* 
"Loved. I he Fischer Couch Cushion is made of Sea Moss covered 
C M (,| ac k leatherette with an electrode of zinc. 

The Fischer cushion is fully two and one-half inches thick and so 
constructed that no part of the patient is in closer proximity to the 
BJJrged plate than 
anv other part- ur¬ 
ine the treatment; 
the upholstering 
being uniform. Si/e 
over all. 22 inches 
wide and 6: inches 
long. 

No. 420 

Code Price 



No. 


4^o—Auto Couch Cushion. Cffea 



30.00 


Auto Condensation Chair Pad 

Frame made of five-ply veneered oak. On 
one side is mounted a layer of conducting metal 
covered with a Di-FJcctric of one-eighth inch 
black sheet fiber. Pad is made in two sections to 
conform to the shape of an ordinary chair. Parts 
are hinged together to Ik* used on a table should 
the operator prefer that position. 


No. 

410—Chair Pad 


Code 
, Ciuio 


Price 

10.00 


No. 410 


Rewind Cord Reels 


. ^ r,r ma king connections from the high tension terminals on the 
■*ner to rhe High Frcquencs Tub ially when they are to be 

-mg distances from the cabinet these Cord Keels are indis- 






(C) Jeff Behary 2019 


70 


























I 



H. G. Kiuhih & ^ 




n. 


They take up all .lack wire, and vet all,,, 
freely to any position without d.nger „f ,, * ' ” . 

SmcK.th running, neat in appearance, and well ,,, * n> * 

No. 

528- Rewind Cord Reel, 8'Cord, each 

.. ** 

t)| 

Auto Condensation Handle 

Made of brass tubing, heavy nickel plated;lone cn 
ficient diameter to enable the patient to grasp firmh a ' 1 <« • 

Arranged with binding post on end for fastening connect 


£ 


N o. Code 

52—Handle 1" Diameter by 9“ long. ... .Ctroia 

58—Handle 1 'A* Diameter by 16' long. iuthau 


Priii 

t-QC 

iflC 


Fischer High Frequency Milliampere Meters 

D’Arsonval Type 

For measuring d’Arsonval and Diathermic currents we t.; 
designed special meters of the true "d’ArsonvaV type, npuwf 
5000 millis. 



No. 

44V 

AV' 

4 H 


No. 4M) Code 

C,l,I,rated from ° <" ' fr"' 

. 

68 


pti* 

rr 




So. 

jj-Leydo 

^Mxvdei 


t. ^ ac 

Vnc ' A ut 
,l! Mu 
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Chicago. I , , , , 

’ 1 '• L i n o , 



Leyden Jars 


Designed lor use with our Style ” T* T vn ... .. 
gurney f "erators, but may be successf ,|| v ^ Military U* l 

JUnator Outfit. Made of Iks, quality glass, 



No. 615 


I": ^ m C'a“i c^r 1 


Code 
. Uydut 
Laurel 


Price 

3*5° 

2-75 


I nr. Rogers’ “Tycos” Self-Verifying 

Sphygmomanometer 

ll^ta Qmnirtnt Iw.f h r h« Sv%f..|u ;m>l I .Ill Mb - •• 1 

. \, lf/ J7 4 l |, .ible in ronnretion with the d'Anonval, Ibgh * rc 
■ ^^ v/m <wnMtiofi treatment*. 

[«I4 ^ A Code * ,r ' lC 

3 <00 




efvitnrfrr 


Code 

, . ,, ttufftor 






t,V 
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11 * (; - Fisc II 


K * * C, 


Fischer Foot Switch 

I*or \ Kay work, Fluoroscopy cspcdnii Pr ° Ved ) 
lulguration, or, in fact, whcrcvcr'an . ar *l fcr u 
\ ,n or oft rtneatedlv without the use of the h** T*"* * * K 
Sw,tch "’ ,l ' ,c toulul exceedingly convenient 

^ I'M 




No. 


400— 1*\Kit Switch (no cable). p ailt 

401— Foot Switch Cal>le—heavy. y a }j 


Code 


Piia 

12* 


a fttl 

volt 

of >' 
»tte 


Eye Magnet 

Constructed to operate from any low voltage source, up tore dtv 


No 
95 = 


957 


1 - Ji 

No. 

15M F.yc Magnet 



Code 




Piifl 


pr,, 


P,|°t I.an.p ^ 

An indie afmg lamp Imlb used on n»o» l 0 ^ 

Apporati. Qfc 

No. fjn*t 

Plnin Built 
1 Hul»y Hull., 


No 

y.i 
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Chicago, I titvoii 

Rotary Converters 

NNhcn direct current onlv is avail-ild.. it ; 

" fU (X,r 0 -to' A r C - whcn •*P^«cK .lo’Tolts D n c" g Which in,ur “ 
voKs A r c“ h V c 0 n'~l on C Ao P TOl«i)'c ''W T" '» *• 

tssswz” . ..AsrsaS; 



No. 952 X 


Code 


Price 


* » • 

952 X-IOOO Watt capacity- operating on i to Volts 

v*» and delivering 110 Volts 60 Cv. A C 

S CS , , ^. f ?r°“ r Type" I.,"" Military" and 
Style F Cabinets. 

957X—IOCO Wart capacity—operating on 220 Volts 

}'• L • and delivering 110 Volts 60 Cv. A. C 
| (See No. 952X).;. Efl/n . 

Condenser (Static Arrester) 

DrrJ^J,". T nCCt ir Powcr 1 ful Hi 8 h Frequency Apparatus for 
p fctrion ro line. Mounted on a slate slab, in a metal box. 


110.00 


125.00 



Code 

( ’ 1 1 n •' r f'.r \ ( | m, D/tof 

ondr n%rr b #r |) ( . |inr* a« ti*cd in rosi Koran 

( *<nverier* Reropu 

71 


Price 

9.00 

voo 
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No. 
yj<,\ to 

yj$K to Heavy 

C<*lc .Innat, Annth, AcmtC,* tc. 


I . 

io<N Heavy. 
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Chicago, I lli 


* o I s 


Cautery Knives 


Thl . carefully shaped knives arc securely mounted i„, (1 ,c 
These knives are shaped to conform with mo« an>"m a V£ co H* r 
purposes. I he copper bars arc hound qu -? men t» 

Sin, led to withstand heating and handling indefin^Iv" ,ilk - 

JJJJ! of a *P^ ,al a,,0 >'« of h, & h c,cctr, cal resistance. 5 Kn,v 


cs arc 


Cautery Handle 

Made of Black Bakelite, a practically indestrurriM-^ 

Arranged ro hold the platinum tipped knives in anv one of fie po^th'n ' 
Has conflict switch for convenience in operating. positions. 



So. 301 


No. 

jot—Cautery Handle 


Code 
. Acetyl 


Price 

2.50 


wire^ whirl, co ”^ uct,n g cords, constructed of many fine stranded 
arid v cr ' r r C . L ^ carrying a very heavy amperage of current, 

mercerized r » ' flexible and easy to handle. Covered with a woven, 
*9 ct >«on sheen nir. 


Cautery Cords 


RSular°V 0, | s / lect * n B» maroon colored 
? r stock lengths, 6 feet. Special 


Special lengths to order. 




au,Cf y Cords (| 


air; 


Code 

Achor 


Price 

1.00 


7S 
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H . Ci. i«’ a . . 

_ 1 * C H ^ ^ 

Diagnostic Illuminator 

Consisting of a | nng m . , an d Shl,i d 

Meeting cord, and a spea- K • cr ' a ^ W 

■ .. nssJStt^StaS^j.. 




the cn< 





No. 3:1 


No. 


No. J24 


CD 

No. 322 


Code 


.ill—Illuminator, complete with Tungsten lamp h V 

322—r.xrra tungsten Bulb. j-j* 

324 - Polished Nickel Plated Shield for No. 321 





No. 330 


No. 

330 longue Depressor. 


Code 

IJO 


Tow' 


Spongio Discs and Handks 

I niversal I landlc, hard rul)l-er, with Felt cot 





No. 


Felt Pad Disc and Hamlla. 

74 




C<df 

O'*'* 


I* 


•\n 

a *** 11 


tVr 


*•$& 

40 

No. 

6i4"P 


A 


to mos 
mac bin 


( 


I 

No. 

613-1,' 
^>0—K 

Pa 
•°ur re 


K 
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Diathermy Hand Electrode 


\ most convenient method of applying the Dinth*^; r 
fhc hand, for local treatments. The rubber band hoi il rh urr , enT h > 
l ose contact with the palm of the hand, and allows i L.. „ P atc m 
rftU far" - Purposes. Carefully *^ 5,^32 

smoothly rounded and polished, making it an ideaTand extreme” 


J 9JIM # I 

J convenient appliance. 



614—Hand Electrode 


( 7 /vuy t.40 


Diathermy Flexible Pad Electrode 


A flexible. Felt Pad, backed with pure block Tin. Can be adapted 
to most any shape. Has connection on back for fastening wire from 

machine. 



No. 

5 * 3 —Felt Pad Electrode—8"—Round. 

6 *>“Fdt Pad Electrode—3*x6*. 

Pad electrodes of odd sizes and shapes, 

Tour requirements. 


Code 

. Giddy 

. Lasher 

made to order. 


Price 
2.00 
2.00 
Write us 


Clip for Block Tin Electrodes 



So. Code 

*** Include* binding |w»wt, insulntiiig »h«nb 

•prinK clip an illustrated.*. 


price 


.75 

























"• G. 


C H K „ 


l!l '^ .o J5 i„ chCTt| KI ° tk Ti " 
any quantity, In thr? ^ lckanJ iai nc », 
,tc *y » JHJund. P' HI nd, tt length of Jj* 



« R-f | If \ 

mntcly l pound. 

I 'ccllent for makino ry ” 

materia] j s readily cut and i >Uthcrn, V Electron 

to any desired shaped ****** ° (U% v *' ,, 

* can * Unr t r *« 


e . . *G.iuny cut, an< 

orm to any desired shajH.- 
No. 

692—(Pound) 


.. 

Tmv L’l * 5 ^ r '' 


l- 

Discs 


Diathermy Electrode, 


Code 

• f w Jf«fr 




?•**«**» C, . 
Nos. 606, 607 and S9 are interchangcahlTo n ^ ,C ^ Pla,Cli '7 k t 
handles. No handles are necessary with \ os . 6^0 lT\Vn ° f ^ 




duL> 

No. Cwfc 

fxyj —I )iathermy Disc—1* diameter. ^ /r 

(*J> Diathermy Disc—2* diameter.. 

609 Diathermy Disc—3' diameter.£ r4 , f „ 

* Diathen Disc—4* diameter 

6f 1 Diathermy Disc —$* diameter. 

Rubber Handle for N«. M, 
post attachment on end for making con ^ 

So. 7 *** 

frJM Ktibber Handle. 

76 


Pnee 

h 

<7J 

1.00 

1.00 

MS 

witk 


Price 




■jtT' ll1 ' 
- " 




5-u^ 


Sitkcl r laU 

merits. 

So. 

jli—Handles.. 


^J^ Jcuf v 


feat 


No. 

3,! ~C»r.U. 


K,„ g . 
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■ 


Chicago, Illinois 


Liquid Bath Connection 

Kor carrying 'I't Simisoiilal or Diathermic Current, . 

for treating the hmbs. C onnector lays Hat i„ [ht « u y 
JJJertion is made ro binding post. ,a * and wire 





No. Code Price 

618—Liquid Bath Connector. G /eam 6q 


Metal Treatment Handles 

Nickel plated handles, tor Sinusoidal, Galvanic and Faradic treat¬ 
ments. 


No. Code 

311—Handles . Caries 


Price 

•75 



No*. 311 and 312 


Treatment Cords 

Ur : 'fcW vcr > Ht-xihlc Copper stranded wire, covered v ' lf |' 1 1111 
‘ 1 " n Ki maroon colored. I lave metal tip® on ho* 1 c 1 ‘ 

Code ,,ricc 

111 “Cold,... ..Carol 60 


77 
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H * P 1 » c M r , 

— , ** V(J 


Surgical |)j ath 


Crniy ^*®ctrodeg 



No. 1.100 

Surgical Diathermy, the most recent development in the field <>-' 
Electro or Physio-Theraphy, needs somewhat of an introduction. It is 
the application of sufficient electrical energy tor the actual destruction 
of tissue—a method of removing growths, quickly, bloodlesslv, with 
little surgical shock, and with complete sterilization ot the part* m 
vol ved. > 

While if is inadvisable, in a catalog, to set forth lengthy tn»w 
tr- h ie, especially when there arc text books written b\ eminent ’ ^ 

which cover the subject, we list here the latest am j e . 

of Surgicul Diathermy lilectrodes anti Mam , j |)r. 

vripnon. We refer y,». ro .he work, r,f Dr. E. P.CWh***- 
( l to lr Sabcrton for more complete details. o platc'b 

Tb' I in mftdl of • hard all"'- .. 

Mt>‘\ »h« llandlrs of hard rubltcr, highly polisher • 

78 



SlV .O n1 

x\<P^ El 

W 

lc 


31 tr 


t° 2 * 

w 


pha 

Pha 

-Cut 


3 o;-S tr: 

, 0? —Sin 
jc*- Sin 

y.u Sin 
.lie— M' 
311—Mi 
.112- Kr 
313 —Bit 

, 5 U Bl< 
315—Be 
3 « 6 ~Bc 
317 - Bv 


3 l 8 -Di 
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Chii \(,O t I I. U I \ 


o I S 



List and Description of 
Surgical Diathermy Electrodes 

>u ' Complete set Gold Plated Surgical Diathermy 
,;0 ° Llcctr<Klcs, with protected Cool and rubber 
Handles, as illustrated, in plush lined 
leatherette-covered Case.. Maca&t 

, --Case, only, tor set Surgical Diathermy Elec- 

t rides.. ....Macaco 

, , o2 —Pharyngeal F.lectrode Handle. . .... Macard 

j , 0 ,. -Pharyngeal Electrode Holder. Macaaw 

t .^—Curved Handle. Macduf 

, ^05—Straight I landle.. .. Mucha 

1,36_High Tension Cable—?' length .. .. Maccrl 

1^07—Single Needle Electrode (short). Mack/e 

,308—Single Needle Electrode (medium). Macron 

,309—Single Needle Electrode (long). .Macula 

13,0—Multiple Needle Electrode (short).. . Madcap 

1311— Multiple Needle Electrode (long) . - .Madder 

1312— Knife Electrode (Cumberbatch). .... .Mad<ui 

1313— Blunt Knife F.lectrode (curved).... -Madona 

1314— Blunt Knife Electrode (straight). .Madias 

UK—Button Electrode (small)—.• • • -Mafia 

>3 ,f > Button Electrode (medium). . Magian 

*317— Button Electrode (large). . Magi* 

I 3 |! ' Disc Electrode ‘s* diameter... 

'.bV Disc Electrode *jr* diameter. •• ' ^ 

Disc Electrode— x /i* tliameter... • 

,\ fain™ 

* 32 t Disc Elcctrotle -Vb* diameter.. . 

Malaga 

D I rode Yi diameter 

Mah(f 

1 > 3 * Dfa FJa fro it |diometi 1 

. Malign 

,: 4 Div< Electrode (* diameter 

T) 


Price 

65.00 

9.50 

6.00 

3- 50 
5 *5 

4- 75 
3.00 
1.25 

*75 

2.00 

*> 75 - 

3*75 

3-50 

3.00 

2.75 

*-35 

*-35 

*35 

i**5 

*- 2 5 

1.25 

*•35 

*-35 

i-SO 

*75 
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H. 




' * C « E M 


Wax Ther <»*ner^^^^ 

w » '* « D ° Ub,e O-SSSJ "-N 

,^,‘iv.ly, these p re „ . 

cov ' rmgwhich -.^-waSiSiJaaj 



The Thcromer is all metal, and has two containers; an inner «c 
for hoi ling the preparation, ami an outer oneforminga wj‘ 
arour. ! rh preparation. In the center c»f the inner‘ ^ through a 

ft - f r( rncal Heating l nit, arranged that r ^ c ".‘heating the w>x 
tr i 'u»* surrounded with the hcatmg clem^t e f tm i n atingJ 
fh. proper priint, just before it 

djr.tc'rof clogging at that latter |x»>nt. h * " ry Circuit on any " 4 

to cor»ne/r to the harmless low v«»M j £ , jn f | u . san ic m.mn 
Cabinet*. The degree of heat m regulated 

Cautery Knife. Code ^ 


No. 


| .,rrK.», H— . .. 

TTutotnet .«!*••* 


t 7 *f° 



i*!| 

*<2»* 


So- 


PH* 


«#- 


For I 
warmth u 

control as 
degree Of I 
become d? 
Two heati 


No. 

*«> 

*57 



Ni 


o. 


Mr 
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IV 


*1 




Chicago, III,,,,, 


Parresine Wax for No. 1584 ih,.r„„. 

Air Heater ° mer 

The Parresine Wax combination made esneriall.. r 
Spraying Theromers, contains Paraffin. Japan Wax Gbl ef "!* 'he 
lied hesms and hucalyptol I hese ingredients arc’submio T'’ puri - 
careful and prolonged mechanical processes, an,I the fiS !“? v ">' 

has exactly the correct degree of ductility, adhesiveness" 

N°< „ Code t > • 

1586— Parresine Wax in pound c*ikes. Kobalt ™ CC 

•75 

Air Heater 

For heating air to any temperature, from a mere sensation ,r 
warmth up to all that a patient can stand. Output is under' wrfec 
control as the energy is obtained from the Cautcrv Cirn.ir Li 
degree of heat may be maintained indefinitely. Shouldthe heating 2 
become damaged from any cause, U is a simnle matter to slip in anothc 
Two heating units are supplied with each heater. * 



No. 


15 ^,°—higher Air Heater, with extra unit. Acoin 

Fischer Air Heater Unit. Ktck 


Eustacheon Tube Opener 


Code Price 


5 - 5 ° 

• 5 ° 



No. 

$75 Mcial F.u.ntaclicon 'l ube Opener, 

81 


Code 

Ktnnel 


Price 


45 
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H . 







Pneumatic \i r n 

. 

zzr .-. L-» 


Pti 

built to ddiver m/hin^T"’" Air Hamn ?” Vibrat* '"* 

that cannot be stopped. 1 1*™ '"'T 'J 1 " 1110 1 lo «g. «mt *** •* 
Still operate. 1 tess as hard a, y tJU «i sh ! an?„,^ 

\ Finished in black enamel and nickel nlam a 
end «t pressure handle, or if desired will Arr ™gcd to 

Hard Rubber handle ami pressure hose to attwlu'"" 1 COmp '"' u ' k ‘ 
presse^ a,r. Degree of vibration controlled i * 



is 10 






I5H 

151j 1513 

Code P " 05 

So. . . Omhf 

kio Air Hammer Vibrator. . t .O« M , ; j 

i e 11 j*,,ill Applicator for No. 15* - ' ’. 4 .Canula ^ 

, 5,1 Spine Applicator for No. • S''' ' | ] ...(W 1 

, , . C urved Applicator for No- ' 5 '°—- _ OV 

t \,l l arge B<«ly Applicator lor No. 

M 
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Chicago, 1 l l i n o , 


Pneumatic Rubber Vi bra tod 


es 








1550 


1550 R 


1551 K 


m 


1551 



1552 


1552 R 



No. 

' 55 ° —Small Size \ ibratode, Rubber Holder... Kalian 

1550R -Small Size Yibratode, Rubber Cap. 

—Medium Size Vibratode, Metal Holder... Kadesh 
«55iR—Medium Size Vibratode, Rubber Cap.. . Kajfir 

• 55 2 —Large Size Vibratode, Metal Holder. Kago 

uciR—Large Size Vibratode, Rubber Cap. Karck 


Special Ear Vibratode 

An ingenious device for the application of Vibration anil variable 
Sound I ones simultaneously. Must be tried to be appreciated. 


Cotie 

Price 


•30 

Kabul 

.12 


.60 


•30 


•75 


•30 


Ho. 

•frl 





Code 

. Snutth 


Price 


• 7 ? 


lit 
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H • (» . Pl\ cu 

— 1 * L H * » «t Co. 

Cavity Vibratodes 



I 5 fc 0 



U<*j,\ 



1561 


1561a 




1562 


No. 

1560 —Vaginal Vibratode, Hard Rubber. Kant 

1560A Vaginal Vibratode, Soft Rubber Cap. Kaolin 

1561 —Rectal Vibratode, Hard Rubber. Karma 

1561 A—Rectal Vibratode, Soft Rubber Cap. Kamo 

1 >62 —Flexible Rubber Colon Catheter. Kauri 

1562A- Dilating hag for No. 1652 Catheter. Keany 


Pennington Rectal ( one 

The Pennington Rectal Cone adapted t«»r use. with the 
Vibratwlc an furni«hcd with all Fucher-Thomp«on-Pta«ter 
Cabinet!. 


1562 A 


Code 

Price 

Kane 

.60 

Kaolin 

•35 

Karma 

.60 

Kamo 

.10 

.Kauri 

1.00 

Kean v 

•50 



HfK 




.... 


lode l<fl 
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Chicago, I l l i 0 i 


Suction Bottle 


No. 



Code Price 


i jf77—- Suction Bottle, complete as illustrated. He par 

lij)—Kxtra Bottle only. Hatch 

1533— Rubber I lose, per toot... Hauld 

1534— Silver Catheter. Haven 

1535 — Glass Syphon. Hawse 

New Catheters can be furnished from stock; special or longer 

catheters to order only. 


3 - 5 ° 

.60 

.12 

1.00 

•30 



Pressure Handle 

Hard Rubber Handle, fitted with control valve, tor use with \ i bra- 
tor No. 1510 if you have no T. & P. Cabinet. 




No. 

'" [f> Pressure Handle with 6' Tubing. 


Code Price 
Cyprus 4°° 


Pxtra Pressure am 
No. 

‘P7- 'Per Foot).. 


Pressure Tubing 

I Vacuum Tubing, cotton covered any eng< '■ 

Code Prtcc 


, Cxunic 


.30 


B5 
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H. C 5 . 


1 h f 


H k 


c, 


. *1 ,ncrs 

r "-*> "f ii ..mcrir - 

,he spray *•« 

^"*uml)crs Ki-, fA 1 ln 8iorr» 4 . 

•“ h - - - 




1520 


1521 


Code F*c 

*’«• t . . Kali & 

i < jo— Empt y Bolt »e* onI >*. ’ Kali** ,/?fl 

1521*52—Atoroer. 

ipnj, any «U * ■*■■■** 

IfttAo Sebu later . 

ynsjg 

:s£!W-■- 

16 



Similar 
able top. • 
n:a\ he us« 
^eatments, 

f uhc for eac 

This At 

'*> s >mpK | t 
"*• The 
(<hcr s attac 
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I>e \ ilbiss Atomers 





1524.54 


1523.73 



Similar to No. 1521-52, but with the additional advantage of re mo v- 
1 c top. As the spray tube can readily be removed, additional tubes 
>c used, eliminating the necessity of stopping to sterilize l*ctwecn 
treatments, and also making possible the having of an individual spray 

tul* tor each patient. 

i hi*. Atomer will spray in any direction laterally as well as vertically 
'> Mmpl\ loosening the set screw and turning the tip one-tourth way 
I he spray tul>c ran be readilv detached for sterilization and 

other* attached. 


•Vl. 

*( ^b$4> Atomcr. . . 

Code 
AVw. /iii 

Price 

2.55 

I’.vtra Sprav Tillies 

KfuJtx 

l.<0 

Powder lllowcr 


1 70 

Ibffutci powder perfectly in any direction. 




»; 




(C) Jeff Behary 2019 

































No. ° C ' i,bl8s A ‘o mers 

i >25-56—Atomer.... 

Kor oils and aqueous solutio^i * ’" . 

1527-50—Atomer. 

For spraying oil. and aqueou. ,'1 " 

• ,h - k ”'*”"Kasr„£«.« 


C<^ 


net 

Uo 




AtonilMT 

IS27.50 


De Vilbiss—Thompson-Plaster 
Connector 

Arranged to fit the tapered end of the pressure handle tumbhed 

w ith all Thompson & Plaster Cabinets, and to accommodate the regular 

DeVil biss bottles. 



w Code ^0 

,,..Kar*° n 

1 530 Metal Connector. he De 

Norn ‘I lie No. 1510 Adapter must Iw used ‘ ,|k pB#"* 

H«.le. Non. , SH , 4> ,,1,-56 .ml ,5,7-50 for con«e« , «« 

bandb f m rhr f*Whcr rhoinpi»«>n-Pla* tcr C tt ,,nC 


ptfjj 
1 > ltcl 


88 


" 

*« kni 

!> 

d**" 


So. 

■ 


For 

toper. 

*»•* 


\ 

V|r 
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Special Cut-off 

Cut-Off instantaneous in action. U U ,,r 
valves or washers to deteriorate or wear out No 

R ,,bk . | V . Turn thumb nut “A” up to diminish’ ?‘ U ,ast 
i&* n \ t 'he flow of air. For a constant flow, turn thu^l U ° W ?. t0 
incrc ^’ f i] t he desired flow is obtained. Can be used to T\ nUt B 
Action With Eye, Ear, Nose and Throat work, with any ofou"^ 

"“'Unless otherwise advised, the Cut-Off will be furnished with , 
th ort length of rubber tubing special metal attachment to fi, over ,h c 
end of our Pressure Handle, as indicated on illustration. A| so furnished 
^ith our special ^ \ al\ c Attachment tor side ot cabinet, as indicated 

on page I0 4 unJer ■ So * 11IO * 



1528-531 


—Special Cut-Off. 


Code 

Kirtle 


Price 

3 * 5 ° 


Exhaust Filter 

Por mounting between the cup holder and the vacUU ™ 
Stuffed with absorbent cotton, it prevents t ic | 
****"& ^ Ul< i to the pump. 



Coilv 


price 


3,<X> 
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- - J * C„. 

Pressure Valve Attack 

Thompson-Plaster^g^^ 

()uuc often an operator finds the rem.l 
l.amllc as furnished on the Thompson-PI,,,, "cT 1 rul '' >cr J*«v 
after having used the small DeVilbiss cut, tf ^ a '"He 1,^ 

„,ade up a special control valve which can Ik- mou ' J"* K, 
any of our outfits with the regular pressure hoi* " , " n ,hc "Jenl 
and also an auxiliary hose and small DeVilbiss valv ^ • Kandle ’ 
operator to use either by simply turning the valve." Cnahlin 8 *e 

mo -Special “Y" Valve with DeVilbiss No. ^ ' >rlc ' 
1528-531 Cut-Off with 6 ; hose. Jems 

1111 — Pressure Valve only. j ^/ 00 

1528-531—DeVilbiss Cut-Off only. Kirtlc ; 

151? —F.xtra Pressure Hose, per foot. Cyanic 



Illustration No. 1 . 

I he Regular Pressure Handle and h-t°°t ^°‘ se ‘ j 0 Valve order* 
tion No. i, above, is not included with the reuu ar • .» ncts 
as these parts arc already furnished with eac 


Vacuum Valve Arrangcmeri 

Thompson-Plastef 


for 


kno" 


at 


, lt ( j,C «|H!» l0r UP * 
l or evacuating sinuses, it i» ncccssar> * u ^ therc^ •j( 1 t»inp' 
'»»?,« % »be extent of the vacuum u^’d* * | H * inot* n,c ^ 0,1 ^ 

V 4 ( **• Vacuum Valve nml Gauge which uin 
*** Plaster equipment. 


‘si 


Jeff Behary 2019 
























Chicago, Illinois 





W c is ver > . . unucr 1*»mvc control h v 

e ,h c valve. 

C Vacuum Handle and 6-foot tulie, illustrated nndcr \ c , •« 
„ lludcd with the regular No. ,, 13 . As these parts arc airily 
• k„l with each of our cabinets. 


no* 
lurni* 




Illustration No. 2 


So. 

inj—Vacuum Gauge anil Regulating Valve with 30- 

inch hose. 

1114—V acuum Gauge only... • • 

tj 1 ? - Wcuum Hose, per foot. 


Code Price 


Ides 

10.50 

Idle 

3->*o 

Cxanic 

.30 


Sinus Suction Tube 

A useful ami practical device for aspirating the Nasal Sinuse. 1 
,uc tion. | h c glass tip is made in two parts, accurate!' groun t 
l0t ^ ls CM >* to clean. So constructed that it is impossible N't r • 
i matter to enter the second hull* or tubing. Furnished *' ’ 

^ tubing ami a metal attachment to tit the Vacuum Handle 
*** ,iur Cabinet Apparatus. 





Code 

Jfji/n 


Price 

l.oo 


01 










I 
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*• I * c 


H . G 

• * a t* 11 _ 

* Co 

Glass Exhaust r 

Made of smoothly finish^l , • Ups 
«c edges. The ends ar c gl,lss - 

Cabi 









on the 
I landlc on all 


' " c f nds fc fitted toihrr-, * i,h ri ">«.(I„ 
filler (_ nbini«fe '? bu*h;-.! J hcav ‘« 


Pump feature. " I ' ts conu,ni "g the ,b ' 


>Pv» n & ^ 








1500 A 


1500 B 


1500 C 


1505 




1507 

1508 



1507 K 

1508 R 

Code 

Price 

No. 

1500 A 

\ acuum Cup, 1 diameter. 

Jeloy 

Jenin 

Jtjuil 

•3° 

•.!? 

1500 B 

Vacuum Cup, diameter 

4° 

1.00 

.60 

i$coC 

V at uum Cup, 2 diameter.. 

.JigS* 

IjOf - 



1.35 

,15 

ffCT7 - 



%yM - 

Glass ( i, If. Tul»e .. 

. w. 

45 

1 yi) k 

Mt IGn.m ( ' 

iw 

ty,'k 

Wt Ktiblwf Ci. 1 Casing • * - • 






<0. 

If 1 ' 


‘5 

M 
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Spec 


: ial Exhaust Cup with Trap 


din* 


A sf* f 

icter* 


• a . Vacuum Cup. 3 inches long wirh an opening inch „ 



Nu- 

Ijol"* 


Code Price 
Jesty .85 


Rubber Vacuum Cups 






1573 

No. 

f !w J*J r;x, htc Rubber Vacuum Cup. 

I#., Rubber Cup (large). 

' *;d Attachment for connecting tin* Euld»cr 
( U P* to the Vacuum Handle. 


Code 
Kale 
K nutty 

Kelpie 


Price 

45 


•55 


.20 


93 
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n\ )t tr»m <f>( fcfje Centura 
(filectrotljcrapp iHuUtum 
jRcproUuction fcmraitoc 
Calcium CungStntc jfluoroscopc 
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Part x Second Edition. 


ItClJSTRATED (ATALO(i LIE 


oi- 


X=RAY APPARATUS 


USED IS 


RADIOGRAPHY and FLUOROSCOPIC DEMONSTRATION, 

RflDIOGSIPHS, IftNTEMI SLIDES, X-BRY DRT PLATES, ETC. 



FI! run ■ .. 

riANUI-ACTUEEFiO F4V 









tT - 


104 EAST TWENTY-THIRD ST.. NEW VORK. 


miAKClCl'S 

MlStTEAPSTJS, WT*y,.0Si UrtlkcAir m« W-*-, 

■ Lino. »j■ l:j"-j 1 1 

IT. fiUI.. JUTM . m *L TtUt Bi. l.^'Pr J-r^m 1 


h.1 aIM I'AiT^kV 
Ate. HOC i-as • t,i <in Lit: JTr-a- K-rw 
5SW ISEI 
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E- h .YLE^H-DWITI uptklitl, 1*4 Eflll ?.?d £t«eE r New Verfc. J 

___ _ . _ ; ___ 

APPARATUS FDR THE PRODUCTION OFROEHTGEN OR X-RAYS 


"I" he aypM-jtus irCi': "nil fc<r I.V : f cc>* rivn uf ’.hi’ Rwritmi w X Raj cemfen nf ibe 

f.-.‘ Sf.rp 1 -.^ ji^rn : 

I. THE! CROOKES' TLBJL. 

i itl;iirlK.i.iKii^mpiiii-v Cm- 

S. A SDtrttCE OF ELECTRIC CURRENT. 

4. EOKSON ELLDIHJADUPE: Off FLLOREECEiNT SCREEN. 

Tlic I - ''■ Tin • ! i T.--.I ri.iv !•-■ 1 |hi" |'ri:n;iry 31'npjje Ikinrrjw, &Rik 

Kfai'hinrc hr 1 fi'raw. iJ.nl - r \llcm l‘-||i - ■ ■ I’ir I irrr^nf 

Til fn.il'V I'nr idwj-n.’fi: In -** -h* V R*j,\ i! ii iwctfa 
sEalii -ir i^i'.ini ir&'ii'fj mi njnlrfd fn :i frWTW 4lvi( h*; tsi'^AS 
in till? -i :i;--' i!" :: Hkii " !■" i:hii-.t--- ir. whj( I: ■ j ) - . ■ I III ii i h:;i-i 

mi. iv’iii.l.- I:> 


’Hi-- t:-■; I cs v. V : .!■■■ uiid ;■? ¥ i:!ivr.LV Lln-iH r.iVi, hM io turned ui'l^t Sjf 
■■ ^'njofetn. E.K.2L, a*<i ■fasTrwnirL'Lil chio fur liid ex jjwiniwiLi in radianr mamer. 

«• id-iS rh£ sir i! iSi IW" 1 1 ..> 1^C-. >! Cu *!: JL JdjfTC* LTi-JT fot JVsIHiJ: 1 1; pUTtkki bj.ve 

p-auer ircnsdcirti u( r.t.v.'t nervi ft it, when under usual Klmce-jilimc pri-A-jw 
■uS«rilibc± dnc.'zitKuiwMi, *n :*ii .i pmrenui efecric frsxr ifnio the lube by means 
led 4a «enirm1v#, sluM* .:ir pinii !^ a« nr/:*. -.u and ftu betnura 1h.« decinHijfii 
Apprise, jus,- .iv in elncri - . mapaint exavts p.:?i bn : s lo danrc F ind by iKeir 
x c^ufic hisEnxrdmjfnc esuw: hear cn ir-peir in h>:th itmcs! aid jtjs* arc a'su iJvf jtjss » 
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SCREEN 


1 

4 in. R. NGVTWWIOT, Ifn 2Jd Sirwt, Yfrr*. 


| •'■■■'■> :■ ■+■.■- Tl ■■ f 1 mi* Hk- I ' .j:li■ : i^- *-|il --J - : I [jIh-l-i !\ i i i: Ttaji. fniiu .!>; 

n; :i rli,- vhi i -f^|i':4r, I'ivu^li jin-l K ;; !'. i: ! 

r'ly^irnli I . r l"lii"- .-.wi L-!li:-.: ! Sn !: Ii-.! ■: j 1 i.\ i: run'll i: - ! '.::k iii'ir, \ i! ■■ Fi'u.'Mt 

Tnl-r ij FjJJ. Vji rsJ!nl ‘'ll .u. i’himiiC tlf lln.- [-.ii:Ii:i: ■■ih:\Kmk4 I::ii nf ibc--rLe-rlf ihIa'-i. Thu ^PP- 
I L'.-: cJtLTfu^j: i- .i! ,v■. tii liu *a>j.-il ilk- i ::I -.:h1 1 - Tin: r.ill:ijtJr rn.L->, |k IH-Hvilnj; film t 1 ( 
|iX-:'i-i III !i ■ ]I III . •• •. V il -I !> ■, Ll:i- . ■ itlr, MihU .. ■ > In- hJhsU dii wlisrli I >i -> 

fiH-ii-; J. [Pimn'rilL <rvr±fii nr X-Ray*. As. Ill:- s|i:il i- ■ |ink- £4*40, ii-!ii:fc;iri|ili<-. mJkifr wills l*±is 
Eli I-l- acr : 1 1 wTi-fX sUHii.?:l i'iiii'. i>-.iy si'^w in 1 i-ii/lr In A IYi In': tl rfiftnff ltdftt lliiH. Iihu-t 

U-.-m ■ ■ -.!■■■: |i - .iMs- sir ib eutief jittiisL Kijj. T rtpenMU* a TIiM^iIi IJriubLe E'-hCha 

ThEK-, 1 1 :iv: 11 ;j. LitCi iJcfDAitJC't I?* CjulS Cf‘.nTi «hh-h an’ 1 |'i::ijL" '.i’ I ■i.nihlCii'ic'jij-.'T j|.;:i:i>J 

V-dUfKlI AhMlriC l.-cl .ylvIL Lh-iXV,, sStl giv* A VOf lU! i 11 kA±MC hulirCwrLfti*. 

ADJUSTABLE VACUUM TUBE 


Tl:- T-h him" 1‘^lr 

jji: fil ryiL'r iJir f^Lfvi'iril 
bu?>lJ riw, r, pi| jl:■■ ijinili 


t. I T ■/'i:-: a-.- a ■ f :i 
A .Icinw ( IK'-. Tb$ 

£gn-rt I i. Ii vti -if I :i:i:;*-l.n,i- 


'Mi:. !»:!*■ m v.-;.|i!ir- l villi an .iilcjilr.mal -- a . — -^ 

■"t III : !n:v ■ v ii if lbs ■ Ik.-, .i: ■ 1 I |> .- moi*' .-I’fi-ir .. l:i 1,'ifc iVljLiiflrf, 

tht- Lnf> JiAIAge i’-l Trial: Ii -a i:I ii.- r i :i >1 riv.Ln.iJ (jiy l.l 1 1>>■ t: h ^ |in:.l m i, htH rn-:.i: l:i X- Stlty W-ii Tk. 


THE I"LUOI^OSCOPl: AND ULlJORFSCLNi 
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ft. a- MLfVWtTf. Ldl Em JSJ Street. Sn 


Mr. KJiftHl rrpjr.i ht hli frjijri:L trj jiy-ivrM ass. li'rt.--. Ilii,- llu-i-r-i" :. ; |i .: .:: i !. i I".: : : i,". - ■ i ■-■ 
die X Ba;f? v .i-- rcni:|.jf.:v -■ iih hcrrum j: I. ■ i::■ ■ ■ -■ ,..i , .. 

By p-liing the object in lie observed, surh u die ,'u i!. U-iw*rii rl.i- v.i- 1 .. u tube .cixl 
irjt flu‘5r» -erven, i<w sh.i.iop.' it focmed as the feu.i-.-i ui ! imo ■ - i.l^vn .ir In 

The Ifoercscent Screens an nude da j-r in f-abllt tu. - :■% Uh-v ■.siur rvife 
iwo on* pew* 1 ) :o aJi^cr«.>t the X-.ttn.vr pmui* the tiirif ?i a ■i.iihvrn.sl :*> '! ‘.■-y 

Lie mounted in voodHS trjn&M with. }iT3tar ting gl cix& crvi^r che Luri|i-j.L'.i: ■ >J ji'<! c:m ho 

i. r j;her rfood ■lj.'w ji i?.Wo or M.:ocn>f.'i before t* tahe. Fhc v:i :.i :■ „i. i:: .. ix 

u*d in Itw fluurfflJuyjK!. 


L\Di:CTION con 


The inclurirro Mit . . i-!iirl by M r.e Elii-W .i^m.i! m an 1 < iimiiii.-ni'.L- Liiixh-Ii b- ttrf 

K uhnik.Oi3 On(J| niTfiinj xtlirr R nlirXiVirlT iif I l n ri-i, TV h fi-j r.;L>> !iinii nil the li±LSrliCciT !i/ 

h j fi Le , made JtilV'j-' mlniT^rirCi tJ thr ki • !. •:.! :-uii|ni ii . .iici: :- iih'ivn Irt-i. 

One of lhe nnHI 11 - |m 1 1 1 : 111 ! !:i:-'i n 1:1 : | cn ik i : liar X Ei.-j. ■■ i j - i I- I ■.■■■ i:i. ,i:l; 

Lduizlkfl toil Vj i*|wti iLy .“ I.iii itt-|:-i::i:!>. Clin ■; litj'j... . :Hui c .» ! IV 1 . 1 s 111.1 ! 

The efficit 7 >CJ -nf -Iil- ei.xi lie | h: 11 1 1 :■> |.r ii:'.:|.j :h 'J [ J 1 : : die -u "iii'.v-u . . r -'i. . t i ■ ‘r. iVi .■ i , t>- I i i - - 1 i r| I" ■- 

, v;r.r i :ir! isf :i:e ■ ■ . .i i.i i-j ■_ I . i> >e: : rcUdfifillg A i I ir. In.J ■ 

cjmik -wiv ]!■: iv.iIi i 1 1th 1 cd intefntiL eparting intii lbt ^.riinury, ur x Krije&:y to >;.,iih rhr j | 
in ouiiilr i:^ jl ^|wrii 2 iewiluing itMstnnl U metis a the viudinu. 1 1 chu ■:> it 

The j>:ili»hKl nahuginf ba« cd chc sail CMrt'-.ii^ 4 chiubrMir » - ji t:.:-lii la -j iri. 
er.p.v of die eoit .md all mils .ire {,nuan:«'l io pre n crodmico; <vrk the s. ii 
whi. l; r-uy ■■>:? hsesit A dUccametiing i^-iich nn jr 1 changer m ir>- I c■: she : .i,r ..f 
the 

I l.e C'lilfct art also pcwLded ■■-::h. an vibrator, by ■■ <./ i ij l 

vpbrnirtHif. fjr. ’■jL'LTiA'i. permitlKig insUin; >j w Cv. cond tior; uf Lhc vaenum <.r i>.-: 


I 


lu!^, 
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e. *. MEVH&WITZ. Oj 4 kl.nl, HI f.iM 2 .U Sew Y 4 rk. 


Special HUrIi lT^q^J' , 'q^;J■ Cwil far Direct or Alternating Electric Cu etc hi Us. 



T!iltc vuiVi ^i; i;iiii:i nT.-i! ir. i:-il hi"i> 1: :"in- |ti. i !■ ■..! faiftti I'l-; liEiem M^Lv :ii K :\ i-.L 
AppiriEfio. i'iii r i Lii Tir i.-j : i .l- I Ii: i ■ 3i 1)111 i : lllii 11 -hviL‘LiixiiC c:.l mi iil- j,± -OT i ---4. 

Altxr.lftBAg Ulflltni* wilfctml t . n'.hri :i:-,:iL i:-.-.ii.: 1.1 hoar. 

COMPLETE HAKE AND BREAK APPARA 1 TJS. 



'! :iu Mikt-ifii h! : . . 1 k £fc» ii !i- Li- . :!:« . Ot l:.t ill 1 •. li:< 

CV>I| trf rw 111 nf .Ik iJ.jtJd Pc. oi _:irt!M, pfoduEM 1 - Grimly A cam :.j 111-: J.im’-t .iKih'i: u. iL 

b ■ 1 ■ It' id aikj.< :L i ft* fc.se*! eetfclu; arc olxi.ncd, &ocn 1 ELidiDi/iifihy ind t'luism • 

lOflt K^tiib-iiEwis, mini !E liriMin bfl ta&ployed an ill co:* ci ava j-inr-h cjiaiL, a, U k4m«4 
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g. b. nevmswrra, oukiin*. i&t lbh t-i S4i**t u - 


7 


the T«C "" tfe KTlI i» RH ^prrriaW.e C#k': id it n > !. :■ - •:■; > I'.i-fm ! ■". I - liu v.! I .*jT 

Ji-r -c-n-iiir-jcn? ■vrvk'[Tip lrhtpl ji*.TT^ ti(jlil nsl-r■ : i:>! ■ ■ i l :i ■.-... i ii: vh>I!11 i:. I >. ■ 
nrv PC[ i"! ? :i in | l-*|:i'ii !■ i.l :rn: ..ml i• .1 1 i :■ .: I rtlixl i'ivl;: "In- i:iiJW, il [lit ■■ ,i. - l -n L.hj.i 

wp" nd wt-.iT in OnC y- • ■■'■ 

Thr nisi^TT i:| <yta!in£ l 3 kf *r!i:vl .i- !j:. ■! jiflf fcn VirkjitS *£A;:k | uii:l tali Hgpiliilft| ;fr 

jgif* I'h' 1 bed rrfi:’"-i n -ii ’ ■ : m i-: nf Jtti! 

Fhi; Till irr K|i)i«aiU« 'a *V:iiiMLoi Odt bi | h-f! i >_ L-J.! ^|i. -■•■ hcfcj jltt \#b- 

vklixl :-ci iIimi rlit ittiMi-pf may 1 m- hL JiiiL rtrrL Jtrrrl nhu.'n kjcnrlway lirlnre iimtm!I£ ike nirreiK 

inlAi Llir It A ■! Cihi >1 ihiA- rtf |>r i|wi \ ft (.-Hi '■ til -U* ••.« . ’j> (• 'ilC 

dirfSfiff. I’iirKIU, *riU b= f^-Ti:--^rreit i 3 -»U MJi] CC-.'./lv:^ d> de* .V.O : bhifti. 

1 HI; KLTiCTRIC CU’RME’M. 

,-^iK I: ^UF. ■: i ir:. i.:-. r .:ii::<!-. ill givn rn! lip 

CteAfc'Ctfftftt ItiT thf pridpiCli'ijri Of t&fc XtRiqS IW.V b*-' WHfSrij’-td, mr .. : 

HfihUSy Sl.-t-KC RlH-C-H^. i* «fi± jtfn E rir Alki<i::.i .:■{ tUliral, 

euh WnfLln^ ^.jLllTly hHl.Jm-Mitfv, l!UI I., mi . • liuJri; m Ira 
tpp&fUlU 14 ft'L'J Elt L\n( g,-aeraj 4 ?±fi:' Ii- y. 'I hi; . -! tup •***;: i' i :n i- 
to me f'rimiTT Jkicicries and iny fyvDd mi *.‘J cc-^iviujf the vofejtgu 
required to nperaie Tbe-unl, will aTrc*er, flL:hou^li wc ipn;eamem! 
the Lr.h.nsl Cj.iKry Type 3 , eis.la ■’( v- 1..J1 s ivt .iLcti: j.j 

vn(h, i>it averageTiirage recjtiir*’! by 4 l> inch ccf •■. 

Wj|h tlnse ccIIj, 1^<s nurht Hinfkbi simply of i!;-e : •'*■. tiail, I '11 irdf^fli >.f tvi, ..ml 
bnnenei. ihe ■slcrlra-na - *!,'ue Eoc-'e of ihe roils making it hi-*: e ■ .i--: 1 -.rvi: •!*•* *1 tin *- ii wlft- 
nue injury -or delrimenc 10 the irae, whiic iho sa^gle raiulL-nKr in nr ba»o *4 1 >.- ■ nil bu# 
■ufilkient nkcWnfiMl capocily m !;!«■ n £--mI lluiirMC«Ti»; . nr *r ■> ly ■ ■ gi-U ■ I■ li 
by li - ,* aqjiVpypiMnl ■-f vi whiiiM i.' dJjuilabt« multiple ccmsdv n*i of .11 ■_..^i ^ < ink -l.ir . U. 


Kr- ilbr phu!h ant riim «d I j 3i j:.i r >.t rriU, . - 

IS wiJbn the diffom:r± :.rf» efri :..•■■ ii uf faduieplr> ■■ 

1I1:1 i-K-tiornge: otli'i ran be '*t|yi rfitTnLi^e by httn-g reriu.-^.- 
i*c! .: sxnihH penoifa a: any ■-le::ri/.!...!■ 1 %i iihhi ■■ lie . il ■■ 
lyiukuu crils, i'v on:in: elt-rVitr/iv utes ,nmecl wwl have ca 
I.-:- replaced The tb* nf e*- *i pho- |WTinic 1 e c«; 

p»nymeflt of j mnlie an hv».l i»hwi 1 ■ r..:to iy r, n . .■ r. 
which i.iki. -- 1 hi . 1 lijisc - T i n vi | -,il ** ■ n i>. . - i. : . 

Lht ■RfCir |I^ n.iiiimijni 11 :1 ibe P?KKl 0KPTON- 

” 

newe inihululup T-vy ... • s- cmk^-* wik w rt .uireJ 

cperaie r« nnsyr 






■ 
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E. R. ,MF,¥ROW|fZ r RpLkLLrt, li» b an Jii HrMS, tf-tn- York. 

MM, , , I, 

H’icr nib'ikin j uh:- oe :i.J c< *.--:..iiC i:. imAeiomi < urrcnt i: i> only rnK>.‘iairy 10 employ a 
ihunr baud co i^! ■ e thi sanswr, tq she KC|uiiT*l tillage. ‘Is.:- u . -l:<! -■.■.! in Ihe 

nun sei adt lurtni*-, l\ u£ ■ uri . t- U • iw is exhaustible; .it iw 

siMW time a. projnr.kfljrKir k*fer re*uk h nijjJn c4iUiir<0 liv ibr rnnk'. 1 j.nd break. wheel, 
cho iwtw f which ■ on he also i pemed by I've cunep- 


UMVERSAlr N- U .AV TURF; .STAND, 



iba ifaLici ls especially numnuiuftri :«■ iisiifiiLtl um-, i, U U- trtitrf &b n m!J# 
hi 'he ft»r nr will. nn<l jJliliia c£ bE nece-jj &dJ.<MmefiDi. Jfelity - ■■r-.i: i:i-i- :l if iiir-y-r • 
Lifting; it is vvrr ligM >n B«i|!ht tK r.l the snme i me prasrotlng ^.il ripliAfey, 1 1 ■- :i!h- 
hft&dcc M" I* wsvsl Vt lowilt fl*«r 4. Vtnkol ronfC ■.£ k* furt, j-ttl rr:l '■■■■ llanr Inn”,. 
throucTi 1 ■rir“‘-E i'F three fwt ~s<J:: 

Chnner.ih-ni' are .■to jmn^i iLai fat****-, Ar m> tfur&ixg !'mm ml - nr lo iu^-J. 


(C) Jeff Behary 2019 






E. [t. MI^i'R.OWITJt,. flpll.-lxn. I I'M Fan 2 .U MrLvL. Suw V-nrii- 


0 


HI ,ECTRI C A r. CON OR N 5 EKS. 



Tt* Electrical Condenser was invented ?by Volta, in rh? laiter part oT the 
century. and Li h sc called because 1 of i& power of lC'umvio.rin^ cloctricicy uhith b rn-i iL-ril 
in »|iexU\1 ••f’ATjw* fram uthei hodim iuvuL ciuanLil-ej tou n« 1 ilc in chern'^'w il la- m irr- 
wi-rf ]KrKp;»li>r imr bocn,-urilecLdd tu .-ay nugr:, The irMtem decuo: cm:-V> ui-r 

K a. |^.Ht i:ii] n v.-1: i.-:.I i:|,: - I'-. --.rji.vl :.ir : -n l.-:i-ii;r j- r-:r.li:--i --1 hy Vnlia, nkhmiyii |||g 

eiecrrk-n! b«H (JinifakiSi ■•■te'h ire thr mis«, It ps. an in^iiimnl wtrart fuftfeSsra is Ioom Mfflu- 
hlij !jr ir>'Dfflir — a l.r/-- ir •■■:■ il ij i- - y (if rl-.Irlril «■, ;-ni : n|f ujirtr I"- capacity he 

■pjUfic i! - ' I n h! ■. 11 11 1 ■ ■ ■! ik: i :;->m|Xir I: •. i"i y -j-rri ■ 11 ! ::: . n ijix:v :.Iine, 

S:ini‘.-| rirx I j>i - 1 ■ :Il i-i nllli . . "-■! Irii :l; j.'s-j-f.-Ci-nl ! !L- hi? cimdtraor li 'i-ivj 
\q k !T fH.: | :x:!.i :i-- >, i -i . lu ... tlm ,• run: I hi il ■■ h:.r(;i thlTMJpfi li-.- 

jnUnnKTK u|iih: wliii !i .1 Li. -JL'b'ncij Cm itl. AL nil’-rff Li1 1 1 lz-i ilii, -.pir.liLy nT fhf cccirltfM'r k 

■ ■II to iiIk- rh£ OT ;i .dl w:i:.l .. !ie Ki lied " wr- t- duSM Ij. ..ml wliii-ii, if not Eli 

jcTryjfiiCil Cf tlkrNctl, "ft-.J 111 not unly L>l iferr xitf-.lhlly til. I L- I U |y.i: lMi. il wliicll ftih 
11 wi\ r ■■In ii'. 1 it_y '■ if giAcnttil-, I. .: iLm re;l _.l-, by !ik isnsfcrirr, ■hr rft icncy uf il--- 

: . |: | i j. : Lu-- 

Ji ii let iUi. spe t psTposw al nteMlting die susp-ni enogy. nnd uhvink the sporlc ai 
I hc tiJWMpft points. lint the doesriii-. cuii-Kiivir *i is*sd in cdnno.Yiirx.Ytii.clii: E.iilirTKonl Cull, 
-mi: Hi- 1 u$h :!m coil ased. she l;w*is.t nkra-iiirtd cjpic vy A is .il,.;-il..-.- i-- piny. Tl 

i':-:iIi:!‘.-h:i:T:, l[U 0 nd tto 1 £ the m.llL rO u.l-.I.I.:pxUKC IU 1 C IT'. Hit- . - ..hij iii' i 
i Hint, so jjtiti^L'J iltat by lb in«avkm or T'-tawaL of a pbq at pie-^ on lirt r^4uiie ,jf iiv- 
dJM c«Kiiniii|f line eondcn-nT |riiixi|. Aif Uipadty mljr i : '-:n." l j v J <x dL-crtaiul os. ilesimi 
When a. imnll -L'4fnicify n dcwci Ji n it put in belw^n IW dive 4 nml ihr. 

Hi%-, ihs ool^ p'jUts > 1 :v T- - ■ 1 ■:■ nf "In-.. 1 ■ «.-i. r it.ii- -L-1-. r. .1! -In- . chera Ijeii^ insdiTe. 

In ifac-.ume *ny .. -tf iln- -UlliVT WtSiisr* m.iy I# P I i: r; .t.v.iir. If the 

diy at ihe cwide^ter w tfVj'naJ,. ^13 thi jJujf sawd’J hrtBfW (hi -drKi and. Lfte xir-fi urn fi||jrf 
e- ill: ]'lu^ 

Tn-nnHM ihtCiipocilw uf an wJjvslv.’k C'-r^lL-xtr, yliipi are mjeroJ. ■diKKise- 
:!:t capacity, phi^i wc rcuvi'i-td. 


Fall diioaiotti far -tftei -»ft up and ojpsraiiAK ctw- apjcnatiu tronni^ujr u-«h tiun'iL. 




Ifl 


Dr 0 WC^fMIVITZ. Op!kli.nr 104 fnsl Md Slrwt, ^<w ir.rk. 


PRICE LIST OF APPARATUS. 


u 


C-ROOKES" (IIOHUUK SIIAI’K TURKS, R h -i-r . $ 5 00 

I't-IAR '• “ r-'iq. I 1 . 7 in: h !un^ 5 QQ 

- < £ ir » 1 SO- 

FOCUS TUBES, F: S . K.:- .ij.ll *$£. 6 00 

* 11 mrf. . 6 OO 

* i! " lirg.c ID OO- 

TMonpiON-.i r>TJJL6 r.icus ruins. , 5 cv- jc. .... i ... a do 

ADJUSTABLE! VACUUMTUEE ’ 10 OO 

iv litri I‘V> ..■■ Tubes, Kite iuw o: . ...I nftidb rtwy oev L-v lk.-1 

TUBli STA.VHS. cuI;:hI.i»\- li.i hrii! Il-'w in *,:iy ;i:i-ail . .n . , .. d 60 

tiNJVKKSAI. Tl.TlE-: A r A >.'115 15 OO 

l-L.tUiHOftOCtHI:. S 3 : :Jl r:.Ti 9 OQ 

i si 7 " 12 OO 

t s S 11 ., 15 OO 

" ■ ■ 7 Si y ■' ... ... Ifl OO 

“ Hue " .4*-Li. 30OQ 

* iaa is ■' .. ID OO 

FLUORESCENT SC RE WH S, rtboEled in uuode ••n«, nr i pr-^i'i.nu *...- 
t-jjcc, iccordir-s rim. 

k-cr-cen io x 11 i "c^-zj-. . . JO OO 

,J j :■ * 1 1 u . m . .. .. 35 CO 

iiii^ 4 ^0 

] riiR-rr (-'(tt- i -M otrfer. 

INDUCTION COILS. 

Miiurtffii ccri f-jliiht-d.niihn-pinY lKUvcu!;:..iiiiRg ctiDik-n^T,. c-Auairig •SM-.xh 
uihE [>:■,* r.AJS.i^tr, gyniuitedi U- yi% e \ cwktinline *{xirb uf (lie si« Med 
a inch spark . 40 &Q 


J 

5 

i 

ft 

A 

to 
I 2 


. ail ; I ■ 


■ h m i i i 


9 I .... I i 


i i ■ .I a i ■ i 


5 ^ 00 
70 QO 
05 OO 
lOGQQ 
125 CO 
I 1 50 00 
'75 OO 

lligfc Fne-iitf nCy Crti ^iii - :]■> ii:.'!:-'- : ( Alterw eJ 9i j( Lur/ciH 150 00 

■' 11 “ “ « UlrecL Current ,175 00 

ADJUST A EILE. MULTIPLE CONDENSERS. 

FiiL-dJi, i.!l’J 1.1 j fm t h.-. :i'x:> 

TtUl ity l n s micjvi ■ . U> .-.. ... . 413 00 |» 414 OO 


■ L 
l£ 


i i& j 

4 ** :■ 

& !□ 7 

?• ip i a 


. ItS qu :n- 20 OQ 

. ij OO hr, je OO 

. ia co ^:v it oo 

. .. .. 34 00 ■.:! 3& 00 
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E. R. PrtEVROTVITZ, Otflfcioi!, I Of Eut 2JJ Stre*<. Pc* fork, 


1 1 


RATTRRIR5- 

h;in^n.v-i..4r.-T^n primary batw, t-.,. 

Ampere Ilc*jt Aipicicy . .. r ...jna 

^ oil* ...... ..,..^.. 1 .... . .. 11 1 « ■ > 1 ^ fl.PA 

j'n.'c. pox cet,, cmhoI^e wiLh out <lwje in |rtci*kun jar. . . $ 2 SJ 

Frew of rK>ewj.l chir^e. per cull..... I 25 

] l i'i!iblir .:1 4 :1 h l- vr 1 :i li.vii:l\-|. IO I: '".'.■1 K C cllf. ... ..-. 5 OQ 

SfONAOE BATTERY in i:drJ rubber cdl, 5 jjImos. ;J£ \ :■ in eh is 

Amphjexo bc^or cipar!ij-. . 7 j 

Vniia. ...... . . . . ... 1 ... ± 

lYiftd pcsfoi ml j, ta pLimHilie: with .i.-.n'l.ji. JJ {JO 

vOXIPLfiTF HAKE ANIJBRKAK APPA*ATI H-. -.n^:i:; ; no to If. ojra.it 
int- l:hI K:i it ViiiOM. Ji.l- .■-!..iiii: brutheg _:nl rtlta' (iAff'■w.frdia, 

UKiiihwd on oak tue. .. . 35 OQ 

iurie, u'hli Huttfy Uotot i-.n uu-wluh Hi-■ .i^t t ,-i;- .... 3D {JO 

^HUNT BOA HO. K'Tiljir: _ ,g it '.its |> Mr c->::rol!iiu hm-'.-r ip 1 ■ is 

an'inns. n.--d ■>. >Ji.drvfee rw]ucins llw to “ volti.. .. 20 DO 



S J R] CE LIST OF CA^RUTf'S X PAY Pl.ATJ-S. 


mi:. 

TUTL1 

r/.R r.» 

irxfL 

£ x =. 

f 

Su 

1 ■: x 

J J 

4'i x -t-l x 

1 

JO 

J L X 

14 

i X j 

i 

J® 

1 C K 

■7 

j ^ K 

r 


Til X 


Ji. 

2 

CO 

17 X 


7 x 10 

j 

50 

i H K 


ID 

j 

ir 3 

?I5 X 

= t 


haii's 


f 4 

6 

ha 

I-IMIjiT-/ «- r -kivJ 
v i-f-.-.1 

DT4hfK% 

10 

!^n 

S 1 1 As 

r S 

00 



I 11 J 

t(, lib 

1 t 

■ir. 

31 r-c 

Zl 

7U 

J-3 + a 


Tbttt-piK* rt-Ml 4 £ 4 H> II K 1 1> ijtl'j’i'-T. jit inliriJiulIp cjclr-ttd In *n\p li^b; puwi) rnrcLip-jL 

H-tlji itrif :t_i; jz !_-:'J i_ :■ i jt S.-kxy> mlJuy j: ii;; I'jrljf |iir|i.iiij IIr ; 1. 1 J J,| u j | lffi ^ [jn ...^ 

b* a-J’-l hi ■:lix.t s ( ihr 3 -hji-pbli mj iLtEftw ph.tOJtrtfi'l |Hin ; ic« frjiti, pli,-d£ wr Ihn >ri-Ji;. E 
fcMo A I'PttJ 0 }“'|* r l lj I"" i ' 5 * J *' J i h' r, '.nv! tMli Um. urn: l ?li^hl 11VI11 huyil tJICsih ira lii'iiN m 3 31 
Ijptl-pwl cmJjjicv 71 * irj'.*. kii </ ll-r br:u’- ]sn li L JE h ihj| il.- R a »> su-t !i-p: , /rfr {, jr.j 

a'.m.'.^. j: -.t:- ri>. lipum v ibilic r:-lt-: :i ■■: ir- i- iliiu! Ir. :h- /'i /h-i ipA . | ;.■_-.yt •' i : . , | , 

,.rf Ufj ivim ^pMSiJIy vJl-IP 4 V J- C- TAIIIJOIU& Art and pLp (!)• ^T^'e^bjKT, 


:'uc up la !»k<* cwitadnino: ^ , l ibini:l. c.i.1 1. m. m JuB iiuiruni-.-n: f--, r and 
cuv.gh 10 ileveltip K 10 ti Jn«n q s g ri.iies. or ' nv PHItfi, 7 s C-n-xits. 


fi.B.—JO x '-'I fcr-l Ix-pt j i: ■■ ■■ p:kJ fa lx p.'xfL .t p tr'fl 
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Prices of Complete X-Ray Outfits. 


Outfit Ng- 1 560 00 

l'!. l'jyj lU i v !■! - h t ~ ■ :i" L i , 2 i r-.!: - i M ■!-: 

: i «■ is ■■ ■■-- I'. <ir-" 'Jie 

'i-:,::- .. li I bbt -I. 

I Lid } icrair-Kfre. » a 3 urat. 

* I’d- > r •4ftM>d !■ i.iFJh 

Outfit No, II • f 75 - Qfl 

i > a- i■. ii 1 1 iJ 1 1 -r IJuicb ryarl. 

(.>* 5- ->■' K' ‘.t- Til»- r vstll --it-r 
VH-il-'aYN ‘Vut* .--■..arl. 

Hah I ivi ■■ .■■■ l■ ■;.-:. j i u Hrra. 

■; Hdiu-.. | Atari ;-~i.. r -^ lJ r i i - 

Quint No. Ill £100 00 

t'l'i: ■/ KuiitWO ■ . -I .vh A,jrl 

■. JL*jtcr‘ K-c-cu*- Fita F, Tir-. iit, ?ir: 

*. 'fri -A ildr T-'ta ^iiwl, 

SIjiia l-lii-.i-ii -.lv J-s ’ -r-.-. i 

H -Li' ii- J_i j t-i I'iiie-iviv i rill, f 

Kfrilft - ll**J ■'■MT-l* ■* lili-d jr|V+i| -r ^v. V C. ,V 

Outfit No-- IV ■ • • ■ ■ - 5 ltd 00 

t Vu.-ii .v j,- TvjKiit-.r.T '.til. -■ irii -.-a.-l; 

> ' J'-j r -" IKon^Tuta K. Im •- n :■ L'.rj 
Ao_: i - -11 — I il. 

Slird Fli'i'win. i r 7 i-A-i’Er-. 
h I -IL- ■! I'-Iiv j LV : -, -■' 

Mill, lieu 1 I : Li-. . :. ■ v. iu i in -V--.r ef :Sit 

Outfit Nfl V £165 00 

il-ui. ii .V KuLuL : I ■"!«!. > iir.-t 3^ uk. 

( f-ii-.' r.p-1. t*h- I . ||.-. dtf. 

-■|a!;m-' siL taLt - 4 iTi 
M l-.l >. I ? >!■■’ I 

'*• ! (I!-■ •• I j mi ndiurv ■ l.i •• 

1^'JU L-*,-,-.■ d l'*r >! J&vn ttrmil rrr fitrr ^fCtAr 

Outfit No. VI .. £200 00 

c'/tf.'fti H < v.i. ■ i ■; hi -..i vh.l 

* rHvK-ii Pdcji Tuta F. Ijijt ■ Le= 
iV'i'r'-Pu' Ie TtfiEt 

LI. ■ -J ! Ij.-, ., .-.v; { . ' Srr-vi. 

12 "E-is -rn- l-il.T-J tnnirp Grill, ft 

BtMM Bwld !■■■ 'j i 1 IhM Lji'tia tofZu. y i.V* 

Outfit Nil. .. J 225 00 

r- v . ■ lV r-'nl'iMlt- n( 'I ’i-I, Inrl. ■ -jrl. 

Crv--.--- '■>' .-■■ T r' r. i -ire. 

■- 1 i -.-ilJ, Tr.-w- -vuri 

FtairrmciiM , .L T S3tTTn. 

SS &H-- n-lji i -c-J LVta - 

S'Li ..1 r ...:.l :'-.r ■ - r . Rdb. .nl.Vimi Im gtaei-if aeSii- 

V 1 ■■ r ±v-:: J lu f t'l-i;- -e S -Kn> L.li r jrf-r. r jr , nl |L [■■■:.T-"-- IPhWt MIV (J |K- Aw r . n ns-| 

: ■ l ".j . ... !p- -.yn ir. ofkTuiin. :-. ::-i■ -»: " to iMlkt K6d‘i'[n". , ip{ii '. \ . m-| [ ... . 

t- n.m. Hi. |WT' .,ll«l -h ill! . -jjllh -.. . I J KE ET '.L - jl'.T LUlirrj Cl I- f. - ,. i jjl |V-? il- - 

I.p. ...il j-ic*. Sa-I.- |." t f.li-i > irft hj- l.. -.. 

l! Niifi^r Bubecki deAldl 1* HHW «f PrjfllWV.CtfN. >p«w -7iw*-,i.ii -A-1 ta prei. n-.-....M'lin j 
ic ik-L -l' ■'...1 jir! A-.;-..-j-'> tn|ijijjE'1 

lull -dlrctlaens- for seltlr-s up wd up^raLln-p (h* JipjyirTjtiiAi sivumjw-Eij c n'h uuldt. 
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LIST OF RADIOGRAPHS. 


NFLOATLVTS 14V PHOE-. WILLIAM J. .TTJk 1 III'’. .'I l> , 

NOW YORK, 


Dfc. SI ■ i ■ i! ci-llcnim eH X- fpklwri id pill tail 'Vfh'N AM 

Iii^t-; ihdiliMn'k ihla onculrr. 1i nnni■ nul nriilv of ?n!^nl>. 
PnjwvIilL i>ir.4p | i-i ajritr.-il Ii|uiw 4, jr>l millra naiua 

■if <kr buici. EEi> nvih i> thsiMln i’.tL bjf iii gftM *ftir*n> In rirliii: 

iiw, aid n..'i<‘ of t:- ..:i-ei L.Lcii rr> i.’.ii r T ; ■ Sin m! v.-. beo* 

> ..If II- r ji, hiii I . mi ! ii Lit{ i n.i.ifc iikv i n urairo.* I 

ibi Irani ii II; -i *t>i -..ij -f ■■ -Ii ■■ - i^->c i it • *£ir«1 • 

■ : tii-' . :■ inp .>!■ bp uih|ie ok ■ '■ ■ ■: ElJt II- EiiTi Lv ; v-ijiir- 

■|| X . • III- I dl H lha X kip if'i' >i"l il'iV 

u.fi’i 1 1 1.- t. : ; • -I 


Iofi.lL tfirfl Wi^a (J|3, tHk Bihi . .. $2 DO 

i rj njj 1111 it- . i■;:- . ii i... ! ivi- • : ■! • : • h!p ii^j a • it !-:-r.:: II sl'chr 

IVir, -iiiOil I i 1 . HE. I I" til* lf-3 .1 i ilTfl 


AA7.il Tnr> L :i i* I^oi I. Sin f- Pflr* ■ ■ 3 W 


>li fvJoh -iLvi'-i'iT. Ac >!p.yMn i-xif>. IT™ * ' iii* n| »im 4 hd fujiii, 0 .r'*i*J 

iii'.ihn,-! i ii.jn. 


Alii". IttLt Lii Six. T‘.l:;r:?ilu rf Hwd of Erjtnu ■ ■ .... 2 GO 

.-■a -si .!..; ?. 3■■ nr .. ir.-J i - 1 : :-.•■ 1 ■■. h'kr ; if ix r> ■?. , -i v ii I 4 (Jkt ■ 1 ii: i i - - ■ ■ ■: tine 

ill 'Hit: F v |;j I.i‘ i'**r i-i -L ! |r !'• nl 

A'l j!l TiTiI.I iuii Uaii LL1 il-ii:':it J-Jhrt ■ ■ . - .IDO 

Ad*'! ■ xl. Pis - ifi-T*, filfl^icp 5k::!l r.i»: i.!'rt : jd Vr. lilii . wift l^iii ■ PiMbiwI 6ft 

Ad'ili Usad. Side Tm .— *■ .. GO* 

BpnAn *r Unll, !:-hiTi .Ej| Duu frf 7 *hs . . - . life 

A<h^ r-V. p-iH (Jrwt, L>n«£jsa. rf * Er.'I*: in ah' Ob*-! i*<4 FViini] tfy* 

- -1 DO 

AldcfliiQ]!. Osrlij vn Frfirai k? EIi^^i - - .. .. ... Glk 

I'll iw. - -i \ ;!ii :■!' loJi cdi| ■- 1 ^- Li i tv 1 iiinri IVhig ■ fi-itrrvLi: > -.-i ihji 

■i *■■-.■" ■ mi ,- i- Ujii-> rii*" 

A'-..:.ii::i iL CjltiLJ i.:.. Liialur Bp:i ... ,, . h i).- 

*.. wii .f % ii^v.-ipt) ft. > rf.v .I*- .. j.. j.:. ii 

Adiix Fcurtlr Ptkdi —-.. ...... 'Cl 

alHiwip ■ ■ i r i • mi “!ijS tt-nen ! *.‘j r-: ’■ ! i l.;-; ■. 

Fbir «• I r^* ft.liils Vi.—«•* .. .. 76f 

1* Ii l* !* I ■ • '.pi ■ i 1 p! rtil - ciifd - i'I In lent Vi w-M'. t ■•■ih :-r* Kol it! lil-’j. 
Sl-.Pi-.i^ . Jlifi.l fbji «(l .P 1 ■Ii.iTif^r'iFfl ID *b? MOK f>3MM lire Hflbdl 

b^nci. 


Encr f'iuLCii.d A_p j i] IS .-. . . . . Ida 

h!- ? K ■■■■■•■ ■■ ■ . ■.■■. IKS"!, ii-. f . sit! a aid b-npo 1 . i .i!L- -i Li. indlvXimj m-iii!.:; Lul i: 

-.i- tlir.pCi r.ijl-. ikiTi iiO->ii ■-> l In., ''i'i. i. ’• 

iY .. iL Ai.il-i . ...... - . ■ ■ - >n ■ ii i ■ !■ TEfl 

.-•-•.v.ii .j -..• 1*1 cru-r-: srih • ih-- huifr.il r.-'I £ h r.-, ,h .*-» *n ■ iii nr J Kl.i Ip "‘.^‘r-p.i: 

-. f - Mir hi ! i.>.-.i:. . .• ■■. •-rriiy l':i- |ulurc iK-r -'jr 7 '■ -.1 . irX nn-l, I hi*n i 

r. i.lpi:*-l n.- ■ - ■■ , rtlifr fll ■■■ n i"-i K |.:-.tL i -.v.’i Ii 1 . 1 ! Lui E KIP J "i- 

it-J 1 1>: Uj&. ulf^'r | iDUliU." 
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it E. ft, MEVRCYVITZ, Dpthlin. 104 Fm? ZJU 54 wk, Htwt V*r>. 


Adalc Elbe 1 ? J.■:uL .. Rl>: 

■ d !’uint i. !':r - .'udiiv l"r . j-: J" I-.iyet ei>£ -s! bimciui arA ui. -u in mil > r* > .. 

AlW -| h ->i-- ■■ ’I W*6Lr-iiSm-i,** < rth iVAlrl Old k^nL 1 Aiiculcl 4»|>pnra. 

lfunii.1 AiIhIl Fwk- La Btai ■■ .- —-. . . .. T[k 

I ■ all- I III rh-:r, nil:- II ■! If-'.V 'ir-r ir-'h, I r n itl IV. .' 1 . iKi'- 'l i Vir -. ;J 1 fr L;i p 1 1 . 1 .L-. 

: ! r. iar-ii :■ j i- 1 |J\: , ! j'l, -. - n - i-rl. -t inint u-^c-i-ui Mrulurv. .‘■.vpa-jiy; > rr.-Tti-.-. 

ClJj'sAl.tf ■.. . . .iiiiii. . . . fife 

.J.: L-.- -.a:>l I'.l: -’: di:<-rwr ! Lli: Lippi. 

Ad 1 ]* Fott ii- -- - - mi -III ....ail •'■I I . 9Q# 

■'.Villi : nilii ■ fv r-. ■■ -it-.r!. kv-ir* 

Addilt Fka, &ih Fukut . . .. fib 

Nil ► i-a fy ihean'irp; i-.kIIe in UnpA, ifVTaiEd qpra null irrmrdme v u-Tr-.uji t;.' nd t! pUiL're. 

AdlK I"iXrt ■ ■ ■ . . i. . j i l ■ .. .. --H i-i-.j . ftfe 

f siruJ e , ii:r:i!, dw fivri viO: uT ‘ E-t 

jLdlil r-JIWK: . ■ ■ i . ■ • • - , . fife 

t'Lulii wUh. jk'.i'ii'if; j" I! in' '/ "aiu rf ■*ftr< 

Ad?Il For**! “■ ■! J B«.eJ .- - ■ - - ■ - — .. ... . . . . .. 

tCkiiinYTif; ifn. un :nlr#rl i'nrlufn nl ct#- nrlkn. Tilet& nTilp vtiihb hallir/rn >h illrl ap&ili ud 
hmla^c?, Etrpii ?hwn !i!:rji'J lire d'E*ic:iE a id :1 k iflu ■ 

Elba* JUat cFCSUlli ■ —— ■■ ■■ . . . . ■ 

An’jli- - . Ifir i-p-J ' ■ I Mill. - £. i:Ii‘i.Kvi-. ,,i *k. .i|{ fiinfe «f cui aLviui A n-rt cVv. 

3 rrlUi- . 7 LU.i-a pLlUC. 

ElbOV J*!K n ■ flf Oi*lrL ■ • ■ ■ ■ ■y ■ • ■ « ■ >“ .iirram- nm i i r • ■ ■ ■ b mil * ■ ■ 

kijc'i! ji'aJ irfl. IWU4CW4 «i 1^- ST< Hr* *hjr*k k frTGWMy due H fitfiuift 

PniiiiT Air IL W: ill ilid Unfl . -. ... -Bfr 

K l"-s-iirvi riln-prrr-h, irivwmp wnn .». 1 r. :j»■; -ru, nHs/iqni utd xi perV-rc ih?Ai. 

vhLlc Mill pccKnii][iliHq^Hi'i( 3 nhjrt-t-lik': aul tTcvi rc|molHli,>,rj m! like llrrli. 

FmoILh kf lbc 8lD* &I3»* WliiUB ■■ ■■■ TOu 

Twi Wnu iad 3 in id ql few flife. Ad sA .. Tfe 

1. ■.■Ei| l i!i'JL--i: r‘E|l" i C '■■■■' li jilid-' -i^ 1 Ii-jt L -j Li dJh'HnLkn. [n- 

bub rapBi»> nd liru. 'l&b plriuiH n i ii.rbiiin :n Ejiji>n*4 'ITh jn|nKVl ifur^ fit' 

■ fuilrail a r f . ie n«nil 


r«r:- i“! Ell ud 3-Vi l ? r - 1‘ni' i'liLBd ... . TSl- 

TahyriUi bLMM “ |iiUnp* 1/ Mi hij-rf. Pf, WTdic'i ( 4 tr* bdbft tl# MaikO Sdtiifj. 

If Hfr kvi naua ot Oai Piute. .- ----- -- - - ..... [HU 


i iii rt :itu:-:j ■-1 Kir nii-'i ■ i-illi.i.; k i >i.-i ■ .ii.-iiijn <i Vir ii 

Fud r id'i”. jVjr.lo ■■■ ■- ■ ■ ■ > >. - - . . . . ■ 

V- ::h i^'lr: ir > BkH bB h Mctlina: ■hA Ifi C , '.‘anl)f MalitiJ Swbljr. .VjiHI, tSflk 

•liw> B»i'h dMPMtB. C^.r-viin uiirfiHdi) -ii.^v plctva. (3 t'4 i . 1 . (d v. r 

4li tV viIPI. 

T.iiLi.r,: Bind 1 Adah. FtbiAi ..... fife 

"'■'lilt - pi|p,|j| rjj ii'i •••• - r _ t t i*nK- lisValilf "I l-'E dint-: 'K. 1 -y <Lc '‘i-iBjj 

Trii: nlBud, AMi Ffiwl* .. .. . ■■ 8fc 

Vfilh llMcVC *nd * ■•£ . i L :rmc.:i, 

jiain'i. ildljlL --- -- ■■ - ..... . .... .. . fife 

KI - . vn£ I'vEai: r. r-L . •- 1 n ‘-•ir.-z-r -jI'j!I p pnpfccd f«. 

(Ji 1 . l j 3 -> r J. ■ ■ ■"''' -»' ■■■ - - — ■ ■ . .. ■ — • . "“.1 . Site 

■k'-E ’ ..'I f ' K*-v. ; ■ ■ jl . .Ml .■ ..! I.- 4K-- ■ I It f--| idl Y. 

C&i,U'a la I td.... ... . ., .. fife 

V *!u| • ■! Ilk a.' iiv ■: bone, n|«rj:|cn. kvH ; 
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P, B, to.l’VlirtWiTZ, flcflfcbil, 10* EuSl 2JJ ? I rrt[ r tit w Y*rV. 


IS 




I 

I 


'Wiiii ftii£ Far.L, Alc.Ii. tf.rrriJ . . SO; 

A • i r. it ' i .< ■■. ■ - r-. n r.-. ■ I: r, ... ! uj-ir 3 ;k-t. r’r en'.y ■■*. ~i ■- ;-l jJ r, p ■■ Cim|wiLi‘ 

If.*- rfuaatCtaTUht’Irt' Ol r>[ in -.(P- II in ui.^K kJ, [mmisi. 

Mrfcallrc- in a Bor .- . Be 

i J ii. cji y n-.iu.r .*k.-i Euih: 5t.i ’iit 

Huid^rileKr or 7, Will * siii^ i $wl*il Eun^i* . ■■■ -. fiCt 

bttCiKLi^ ihi t-jviibUI'K *T cr»i !'■■* t'-ff. V* j v.-.iwwh. 

Lug* Flwo&ir T$*i 

Shirt ibi <ir iht fiJ i iillfT iliHI-Mi in ibt iD>n«h Mike* * i .v-tk 

i.JbIp Ir. **ifh VA'yvtfl i h - In-'d-isV'SK as ihi cnw a p-r.i ; ah Vai a lir^n-m 'A vs-*, s* 

nL^-MCb *1 ILr-* ; .. j I f 1H imvlffl 

Traci. Shaving Jhcaa . ..k*i . SfiJe 

Bc«al^G FySijri Hlf i P'Klcn:: uf . K>| 

Strait KiJ&rjr nu &JiU; [ctiLaiiiicj Chkaluia ch S"n F-stA, SWirj [JfJKftj rf C*1rnli 55a 
Vvi- sLiic-qk wiw.£:sj U;jc Acini Ciioih l|-. u Saili Fa L?. Sa^icg Qiscrjli Me 

D.;i:nli ill lulliryH til Ki.ilrL- kIi., i.i .:■ jl: F 1 . .L>. ELla -.k C .jul. Lu be Iv'yt i-!/ Atu±l 

Sijt-jllj QbiLnji fciv-i 'jf Li ji Jl-blij .-. Mo 

Liriig Eiicvj. Rulu;Lj Exposed u m Oswiniw fbr HaVvIos of ibi-s flign by Dr ^ilij M^r. 

and E-lai«d fey Dr Mo”.-a .. — Dfie 

X-K.-.1- :■! 1 1 ’J! J r - '.i r :-L s A i '. iO;i :- : 1 ■ r- wriM h : 1 :-.■ 3-1 ■ . h y I he g^mnor. I - 1 : i r r 

Wk ^i*-1 

Fen i^r. ftilj i;: Pi rctiea ■ ■■ . . . . ■■ . . Me 

TT.-i.ial JV'.li iu BiU . ....■■. ■■ SOa 

S 1 ' i ■ ; i! !■■ ■ e : tlli u -inn :• ar : ■ . r .■■- hi ih» .t.ai : 

III irr y-.-35. crkoo. rl 1 .. tLi. 

Ai TTtHi.ry«i(id. Cuiiiw Iwtb in an A^t.U »bk b in± kji: Sir.i<;d ■ ■ . . - ■ ■ . Mo 

IVi'i. ■: -t~■*!s ' ,A ■ 1i vi IE ■■! Ihe H. -■ H.tl ■ ■ ; I !■.■ ' 1 1 ■-:l ■{. 

Ei’.ie BbJ' in Iim JuisK Tr.-orj ^lei' AirJi. . .Me 

HiilIrL ir. i I .. . «... m ■> . . 7Be 

Ii i i.vj.fiii. frjjV-n J inb'i 

MetiLiK with pir. 4 br1t™ : T5n 

ill i>I i.rj! .■ .- ■ i‘ •. i > *'r j.i h'r-i. dd] llii'.T > u* j|;- : J - i -v, rca.-i, : . rr 

eh j Ejiima iicf^.y 

StaHi tati risw . - .. Tin 

.Tu ^I^ : ij.; UjHms, fiz. 

Sudt. fall >i^h Si imb?'- hej; ■ . ... l.fifl 

I'l’-iri .ji m:e i: i, -. -ii- .-. fiiK ■i Iiljur-ai \ pant ■ I*. ! |ji..er-:. 

■^l ,r± i r U'L^bi'OS rtdfl ik LfUfet iii-S na^ai.-x r 

5w'i F''ll Octw . - ■ 2,00 

IMj r-jj -■■ -'ts i'-'ip'l ! 'iiir■! V-j- iL'snkk- ]! 

J.nfitt rii >1 ij«s uk .inj ol Lh^ r.iro^iiii^ Vr^nlivns fi»rii ish.-U, in «rclvr for Mk. oa:ili. 


n MOST IK' , O^T^hT ViORK Of GEnCPAL IMl Hh';,! 

THE 3 { BIT; or, PiiUTDgrap^ D-f Thg InHsiile anil irs y^e in ^rgerr. 

Fiy Vh lLLIAiH J. MfUftTO.S. ,*l. D. 

J I p !■> r >..‘. : « «iiV4 - i JI" jVtw sJaj' : .'i'., L2 , .?.-i'. P rvJ -Air** }."} tj?- .* ■-»■» 


Nt_-jiTty 

Lm&'i ‘. a . I Am r AL I UJ*i IJ fi'i- ill I rl 

■ 11 Ll i ■ ■ - : j . 


l-:ra TT<li liJ 2. I I mlivT l.“n ! ~ 1 . 


Ck- 
PilUj-#i 




Li ur-wi*i M. 

|si Ii.*. % jat> l r 1 1 p i ns rl .■...tv 


. ■ • . ■ ■■ — ■ - j-: I- j i ■ O', .u, . ,r 

if d« 


l il ln.-H.il . 

K-I ■, 3 M .■prJ --r f A rB 7l ■ |- 4 p-.HICJ (fikn, 

[■.rtljj! 15 HE I^«-iV-.- l! 1 1■ ■ IK* . >1.1 I ■■ 1.7 I- *. J. m..;-E fell# r-1 «eilb ll. f.rd.11 h.H 

. ■ ■ '. : I i i . i n ■ i- - i v11 — " iMm ii 11 f. i . i .■ j * ] rm ,| v \ P , , 

SElderfli; p- ;'‘| *!._ 1 I r.. t I", aiOl^riJu L. i!kr I j hV.! n Ifi'j AVWA. 1'ir plm. 


u".. fij 7n a Hi !liL\ lijriUnl ti^ fl ! v L'Jl i. r iij'likkli. |^r.^ la'.irfEr ^ ■li'pl.fqfEi^Li. |, 

cin . J IT. iuh.-r I ii f'Au.’ili- Hi itflil l>ta li-la.'l'-- - h-Jl-'T-i—-— -■- 


I-.■ • 1 ■! Vi I>. 4 H ilrl-C--h 

111', aLi‘11 Vvj villi -Sw __ __ _ 

fW+ki lod hsilTk HMiiji. rtilih tr^k- r*c& bj Ik cub*: r- iL. .j V .. n im*i hmkalii' m 2 torh- L. r . 

ll .^u-r.HOUj Ibc 7 v*C .-jivaci Km •£*. -jl.-.' ■ f -A >1 hOr. 


I 
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The fHitifa&fftu if fid ilutnmitati Afire weft tjtffltigd &y vs with 

jV- Ri>y Outfit?: 


XKWVdRK Hp j t‘rA3. 

KkTrt V'^Kk UKI M- AM ill I HOSPITAL 

I.CHiy LS HAM V UAHU 

Si LA Kr: S.'KI-vl " 1 1 h .1 II Mi * lt\ 

I to. dlk-kL"IL H I! KV |.S>= 
tir. CAUL JSECK 
Ur 1 L CI.Akk 
Ln. j. k hlL-Oi.iUG'lAU 
Ur. E. j. LJ.Ll.l. 

.Ut. K_ Ik PAGE ■ 

Ur JOSEPH l l fciCE 

n*ii BARCEN4, 

]ir. E. LlCEAGU 

]ir. JOAQUIN O G08*XALEfc . 

Mr. K A. IJAEU K 
Mr. [■'. I>_ A GQUE.TJ 


Kh.it Visjtc Ci'jV. 

Vkw Vi.kk i,:i iv. 

I.ikthiv. N. V. 

[N(i f.'d'J. Fk:>, .1L ■ k SV k. K.. i. 

t: -.M.A. i A- V. 

.VkW Vi ‘I R* CSTY. 

Ol.KAM, V. 
kl.I.'HH I.Nft, M. V. 

SaHTA .EABUI.EA.Cu_ 

^KW VoUE d.I’lTV. 
j"! i : ■ n-1-: : .i■ 111.i_ J'.i. 

Mi !”■.■! i.! Oni: kVA :< . Cr rv of X: kioq, 

A1isim'±.k >y J .-i i. ki-jH, I'm: or Mi:si *. 
Gcm'kknqk il:- Gl i, i Mk:4.ilih. 

IV'lMT-trCJk- CAK/UM,. 

.Vm. V. V. 


NORMAL ADULT FOOT IN SHOE. 



!>rrim.Tijj 1» : 1 1' n r ■ . I" -I - ■■ i:..il*- ini l.'i! ilr.uk. llrsJ-.“inr-kn:^, L.ri:! the 1 11 Lv-. rJ llit j.-£ isi'iiI 

: 11 :k;i-, lk>- !.i:-.i liafehHWl ]ikalAhfp£ y ih dwtR, Ihft Ufcafe HDOMM ttWEIlK. 



maker ul llift»-£radi: IAi, liH, nnJ TIiimI I -'ruin- t-1 ■. Spwv AppamlHP, S-lOT-JJ* 
MriU^-riL-H and MOtO* - .*.! .fllGTQK'Gpn nil 4 ACOCMaffed. 

«■:. Itfi E«.5T "J-T*tEr. MEW TDR K. 

■‘It If ** 1 Ej-i il Anm 
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rrrontm nl .in}' j■ ilf . i *i* k <n well. to trv 
}i.ur tr»-a intent. 

11-iftiK v.»u m t>I have mi. •<'•** In y>oir work, t 
itnmln. It<.-*ii Ifujiy yours. 

S \V. UOf.t.lSTKIJ 


From vr. J. F. Beaty. Mqr. Joyc«-Watktna Co. 

Nashville. T.-nn.. April l*i. 111*. 
K.iolit* Kl> Hygb-nlr Mnrhint Co.. 

I'.lum] ftiphts, Mich, 
i .• rtl.nteit. 

I l.ii..' ptirrlutjsl or >>( > • ■•ir nvichiiiiK fr»<»n 
Prof, J. I! ItixHir, I.Ut he tell? me ihllt tl Will be 
lw.» <»r thre. »uk. tnf.ire you Mill be i ■!. €•» i 
Ii«..r it. Now isn't Ihnv Form wny that yuo can 
?Mp iru* this tn.i.-lliee it on..- .i» If. II must llu\ • 
II. 

I have Im'li Kinitljr t< llt-t:t*ol fnmi tlie 1 I .-illin. lit»i 
i r..l. r Pi*.I. Ih* In* I lirtve h-ei fourteen pounds In 
two w • k.» n.l am entirely f|.-e fr-mi ,a|n in niv 
»hotlhl"ie .• ral hit* t Hill keeping Up till . X o is. •>. 
hut In II. S' th. ma.-lile.. Is Just nl.ai 1 M.iiit. I Ji-i-I 
.... mill'll Ih I tel .if l er using it 

Tills is Prof It... h< •- lift W. k her.• an.I I stilt 
u a lit In r-'In. my weight at-,nit twenty iMiiiets 
more. 

I hove iri«-U .i areal titariy ■ ther n,el ho.is of trying 
to ri'itne. tn> weight but list" is tin- only cum licit 

1|:. s il.Tle III.- U'»rk. 

VoU is III ilo IH. a gr.ii I f'tvoe h> shipping Ih*’ 
■n o hill.' .it mi.-e Khli'h I l-visit yon will .to. 

Ues|n.eltully. 

J. P. rtKATV 


The Roche Electric Hygienic Machine Co. 

Grand Rapids Michigan 


Varicocele, 


I: lot);: continued. wil! result in seMia* diseases 


rite Scrotum .'lain.tilts tender. .swollen veins; 
tln-y i ini generally >e felt. frt«|iiemly can be 
seen "ii tin- surface < tin so nun, and they 
feel like a knot ..r bunch of worms. 

The tit'st appearance m this condition is 
usually on thy left side, because Mat testicle 
Contains more teina than the right one: the tit* 
(Illation of the blood is rendered less free, the 
Mood in this testicle he. ones clotted nn.l stag 
naled. the veins swell, ami remain in this eu- 


rti'fort 
Tiviukiii 




4 w. .-U *lt. r 
runup .rs.nut Tfrowcm 


larged condition, as you will see in the above 
cut. before treatment ami after using the Kochc 
Mlectru Hygienic Machine 

Tin |>rt ssiite of these mlargeil \ein> cm tin 
nerves and lad cats ..i the testicles, in a numVr 
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• c.j<«•* cause- pain in tin n-iicics, cords, 
pmin* ami thighs. 

I). mill! cases there is little if am pain; hm m 
ease- where the disease is progressing very 
rapidly, and in advanced stages the piintnl 
condition exists. 

Tin irc.e.nient Varicocele bv surgical 
operation. lying • / tile inns, cutting • »tf 
utd si ivmir up the tower pait «•) the hag. 
s.» frequently resulted in trier, delirium, 
hemorr! ...ges and in so many e i-e* produced 
death. 

J'l;i attention or the nirdie.r. w..thl was 
directed :o it. I'r«*t. Kosmcver. of ijemany, 
discovered tltai V .trier k eh ;s strietly a local 
disease* and rn inns Imal treattuent, amt 
reeonmnnils electric it v. It ueis directly ■••i 
die ch-gKcd vein* • •! the scrotum ami 'ey Us 

< lee trie action drives mil tlx slai/naird blood 
and eoinvVn-'v m-i-rroirtrs the disease- in a 
ri markable short time. 

We have oil tile in our testimonial lit* 

Sirs, received fr**m person* who wete cured bv 

< nr I h-etrie Machine. 

NATURAL HEALTH AND VIGOR 
RESTORED. 

Dttler.ni in.m all /.the- plans treatments, 
n«lipendent "i undid quack Itu-lh.nls am] 

• ill.wing a decided miir.i- of its own in its 
«!«-•. •• 'opment /-t vita! resources, tin- Kocht- 
i . trie Hyjjiemt Machmt reaches mor« 

quickly. mote certainly (he seal or eause ol 
ill ailip tii if drrns upon tin- i its powers, Jiav* 
i:-« a positive eomractilc power, it cloM-s up 


the relaxed duets md clucks alt vital l'-..r. 
I' stores strength in the system every minute 
r is applied to tin hoiiv. l itis stea 'y aecuinu 
h tion of vita! force must till >m the i •••i«iit • n 
• • t‘ e sv-ieu m time, It ri-n.w. ti • healths 
state of al; the vit.i mar an s. and makes mail' 
hood complete 

PROSTATE GLAND TROUBLE. 

The Kochi Electric Hygienic Muchim wit' 
miner thi glands and give v<>it iii>umami.u« 
relief. 


A WORD TO EVERYBODY. 

Prom 6 . W. HolltotOT. president <jt the Hollister. 
Anve* & Co., lumber dealers. 

Osiifc.xt. wJuly . f'-t 

iTnf J It, K> - l . 

ti.s-li. Klrclrt. Ill ell nil. Vi:, -tilin I ’n. 
iitai -i K.o.id' Mi. h. 
tmar Si . 

Yi»u» lilt r i.t 'hi .lull I fist ii It'inl. Ii r. Ii 
wr-atl.1 say that I re.-rlvs .1 ils m;i«-hi'>. It g.*st 
-ti ll- w in (In . x t pl|..n thnt It.i ls.lt, i i. s \ 

jn nt imo i!,-.l«l. I w.-.s .li l.’KS.I II. g.-l ' <-» ■islt.ri * 

Is flits- P. <i:u llil.. 1.1 si.I I 111 . in.lc-tlli..-. II w.vl 
11 1 11* Wi.i ks tin- . 

I it,li k this i.. i.i)i .if it., e . m i -me nuiehiiiH. 
that 1 .vi suw, I ns., it ..no i.i-v ilny llgtvilv. .o 
in i min li slreri..nix. unit i-,in rcsMinnuliif th. tin 
r-tiirin 111 ae v person »I shin* I" lls' ;:•< * :• 

iii.i-Uh.. 

N..w i.g.oit i u v..in sisl in ..I Imiinirnl t tl .1 k 
iSi.-t-j- I* r.-i t . -t. ..it .sirtti. i .-an r.... n..- . it is ..i 

y.-u! Ui-.itinelK C| I III lU'i In ' 1 ..V, il»l I follow It'.in 

up fait|j(.il!> .oil bi-lii-v. II.al I*. itniii^ s., | w, | 
c< l il.i nf It., a.-lies ii-1 jams I l.a.I. 1 w. .1-1 
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Varicocele, 



j kuuc eoniMLim?. v. \1 z-k .-ii ' in m'M!; t‘ d i -.L-St s. 

J It. -Si r iljlMLl 11 ‘liUj 'iLS ! i,-[|iU"'. > h'. 4 1 - 1 !■ II \ : LIL^ ' 
i ’ii v l-I 1 1 -H'lii i -iii! y ' ii fu'ii 'n i| m; iiTy la il j*. 

^ ■ i i On Me. -11 r i f cif i i •> t, 4'irn. am! i:i l- 1 . 

rind hit* a km 11 <n dumb nt vwfnih, 

lilt’ 111’! it| 15: L-L11 J IL' I ii t [Ili> t'i H.nli| ii i]j i 

ii^uu'lly si’ t I ■ it is --Mi. i .(i nil. hi- i:nr n-Hrii’U- 

11illiiii’■■ ii ni‘ ii;an tin ri^hi i»«■£•: ilu- eir 

■ U -ti.il'ii of iFlt 1 lil'.■»«t 1 reivik-rv-il Inn- tin- 

li j t iOfl 111 bis (C'-tic'e 1 In i'i ■!.!! l-’ iJ- Iil'i and l\ 

uaii-ii I In- vidm inn 'i. ;unl n-irjaLti m ih:^ ct: 


I If f*/* 4 tfta.it? hf(«'r 

T f--,nCnV-”t i oifi rcn it-: i^|£ 'l'iv;i Amsii-I 

bii'H'. i\ -,'-'i£jd ;l. .i-i . U- > >_l n ijl Sl-t ■ hi tfK ! >i -v >, 
L’lrl, Ln-Jnr... ueilUtlCUl ain! .iJM': US-ilUtJ, [In krndli 
Klfi"[TM I I V ir- 111'' ,4c|J;]| H- 

t In- |-I'l-.-ui'f ui 11 if* t- viiliic.. id i licts I'M tin. 

nt-n*f’ iind , :n-u nI s. iij' i in- I:-sLIs. ;I In :'t liLtiflNi;;' 






i'. : cSits pain hi Lfk* yfn-ib. 

v:! ifh s j L! il e ! i_. : s. 

In an Eld cine'- V t Is'illii h" ,tm - \y'A 5 rl : bn. ;:i 
tM-ii -• \tliL-ri- ibr is. fj-rogfessifSjg utv 

mpiii ■■■. 41: i! in -rr ■ l-1 3 .’I.i.ts. \hv j■«.i«.t.:. 

i ■ yLicliiij H i r 1 *■'" 

j 

Tin- il L'in .il \ irir.n’i'U h\ sur^iral 

n|. i t~s\* I. ii hi. fyin.u >A llv il. ms, i: ul 1 i a i £_f nfl" 

■ i■ i if:? :m i\\# li.iiviT (i?iri >i tin- l>iy. 

- ■ ffii'rttiL utly l rn (Vi it. > 3 +’Isritint, 

• li’T" • ■! 1 :■.*•* ill HI I iiielnV . ■ it -1 ■ - 1 pr- I'll K" 1.11 

I ■ t-: r \i. 

I "it :-ilii‘iHi>ir *■[ lhf nitEilifai sviirM \\n* 
»’ t■ ft'tL-d t r ■ il. I'i/ iL lx<isiiH. yi-r. i:ii f.itrtriiiiiy 
r:is-f. ■vcrc I rli j ^":irif m i- h 1 1 > ■■ i UmTi' 

j “ 

mams* uni I n-<|U Tt> I' jfnl irriicniyrM:, iiivpI 

■ ■ 1 (_■ : rivil y. 11 i - ■:: r. ri!y nu 

the y11-xefc*d vi in- if" Mu- scjvitmn anrl In- icci 

t 1 v '41 1 1 ' 4 ‘ I r ' il < I ■ 1 ^ H ■411 Llk' H .1 ■IjilKUPEl f'Kltl 

a ml ■■ ■ J’ijp-rlrl v 'lU'ivirmt [lit -5 !-■■..■ tc i|- i 

II 1ni1rk4l.ilI s ■ t : linn. 

V- Jui ill f-Uf ■ llef t 1 1 j■ >(iill111'|iii'. I.-i 

I . r- 1 \ yt'k fll Il'i'II! J H T ' ■ 4'■> n'l II v, i.Tf L IE: t (I ' •} 

i lei" •l.vit-j.- !\kii’hiEJt*i 

NATURAL HEALTH AN 3 J ViGOE 
RESTORED. 

[IiITl rs*ibi r'lmli al 1 *nlu/ i:l;ui-- ■ ■■' In Ltnunti-. 
link H-inu ajr r ! uifili ,il a r iinrii'l* uu iIn m!:-. m.n j! 

1 ■>!.-. ei:-4 a n .vnL'i! vettrsr ■-■I its i.hvii In i* s 
in yn! ifinjL’iji i i \il;i! ri-sfuirL'L's, ilk* l£oc«ur 
1- ti-ifitf HyjiifSiii Min-hinv n.n’ln ■; uin-f 

II Li-1 <■'Sk'■ j. riini'f ctrimu'.y iln- > ;ie ■ r enuirr m 
■ = Siil it :i tio' -j* drnbv< ui-nn tin hit a |in\k'r-. Him 
iiki a i 1 - si I i v i & mif ;u,-t iii. ej • kv i.;t\ iL uUjsu-; 114 
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i'iL- relaxed duels and vIm-V:-. kE( vital losses 

\ y\ -rif *1 n rt:. : ik :;i lilt n(*n In mi: I - 

■ ' ■- :i p; iiu I r 11 ii■ li -flv T: i -■ ‘’■h'vldy ini Oli *1» 
latum of vital foraa enust tell on iIt i."- nilii:- n 
■■I itie - r .tin. i-- B reiT;w> .tv Iu’.lIMh 

•-mv f-i aT. Hi'- m *-■ jjriti-:. -1 .-:1 I'.nkvs- 151 s!i.- 
huo<| l’i 

PROSTATE GLAND TROUBLE 

Tilt- UrK-fH. 1 Eli/rtric H yj_ciL'iitc _\1 .-.chim- wit 

ndili'f lli> ,'l;ii!ii:- Jcnii lii ” 1 y■ ■ ts 1 iislnn njiui'.-E!* 

vtlief. 


A WORD ro EVERYBODY. 
f rnm S- W, HaHiafrur- ppwidint o-t toe Hollister. 
Atip-s £ Co., luailb-er {icJif?r?, 

|’ 1-chk in>5 Vcr.t . r.ill.1- - : I'l 1 1 i 

l h S’<- .!, ii. 1 :1 1 1. 

I 1 ■ 1 ((■ | i •. _j--[ ■ 5.1.s—t in. :. 

I 11 -l 1111 i {li | ii iJ - ' | J 

lii M S 11 

1 .►:> I. -I : 1 >-i I II,., -tul, 1 IH| ■ S ! 1 ; 111 1.1_ J | 1 -ii 

W 1 .111 I siiiy !i -, C L iVti-iU-i !'r mji: , hli i u. -.T 

JS ‘ ..1 . ■ W.'ti II ■ >-\i 111 •!•>■ lull: III! I l.-x % ■ .u 

-■ t|. ^ 1 li ■:'<■: 11 | n.iK iilillt'Ml [11 i.- 1 -'V. 1 rl 1 . -; i ■- 

‘‘■I T"k.fjiiL . 1 i■ I■ ■ l>- ^l.iII [L ui.ii-I.mm. il vC■ ■ \ 1 ■ i. 

•1 ^Fl Kje II: 

1 ifiiisl. U i-' 1 i> ■ f 'I'. (i: .'>1 ■ I ■-1 1 : «■ 1 0A n I; : M-^ 

. 11 L «i 1 :--mv i i!'--. ii i.tir-H .-iiv 11:n. ' li'uh. i- 

iwr ''"Ui ^nlrwl "in. fijvd ■ "inin^ifl t|». tsm- 

I Li 1 :i■:* ; j svlull.Hjs Eli Iim-- ■ Ii fl. fit v 3 * 

; ■ i : < ■ 3.1 ii . 

X-rVi |-| 1^. i -ii l:Lf Vril.IT ll| I : i ■ l rtfn ■ i. i r v ‘i IL 

lli^re Ss ii'- beltsa on - =. ■ ■ 11. L >■ i >i iln- ■ST* ■ .-l 1 

'i 'Ell i va C Sal .-lit II ■ I . ..L-iy ■ ita% . i. .;■! I I'.;: '.hi Cl ■ ct 

11 ; ■ fi ii.ii I'l I L.i. , :■> 1 I il.-i.' 1.1 - ^ E ii., iI-j! a, ■ I wI 

so-I ri■ 1 hi ir- I rut |-:t:s ■- ] t-i- i. 'i w Onlii 




■!■ vw- 3 ! t-i rr 1 - 1 


F H ■ ■ jl II I 1.(5 .1 I: ■» | i*-r i-i|K!i i !-!|' T: 

S-.iUj 111 .:] [Elicit]. 

1 1,1 :\.-u Vi U W ajl S* .* Vr- I*I.Si ‘ i-tH Ml J'+^UT Sv’Hl li, 1 

i'ciilsiili. yol« *, 

ri_ . 1 !I 11.■ H 3:. 


Fr^in Mr, J. F r Mgr. Watki Ctf. 

Ti i.il.. \\n \i Hi l■ ► i 3 
:Eorlh Kl- i trii I F>£ ifi.i 1 : aI.n'JiLul < ■ - . 

(i.iIJilr, i'l'Ji. 

1 ;■ nUr-Fiii n.: 

[ Jji'C- : iui i ■ I.:: i ■ I ■ tf ..t yom f^WTl 

IVifC I n. 14.--.i-!■■■.- Lull 111' te:lN ri-iv 11 ;i! \\ wL3l b* 

tU'C l i p mi YV ■ ■■' k **■ III :i ■■ ii n il: If.' iJ"Il«' il■'■ 

|! v i il. Ni.-w Ihh' 1 tltuiv .- ;|l i il■ 1 W.2H In rr ym i-iir 

■-! i ii:■ liic III :• tiki" liim :■ I (tun . . ^ E f' L L miWt hnw 

■il. 

3 t.m thi-i-ri Hl'. iltlj |i -flK-m.-d fnupu ffcu eh»>Ki1 K 

V-T1-. 1 1 T priii ri. ■■ill’, il Ji-iy. Li'.^l I-'.jl I I-I-Il .Is in 

■ st-i vn'do. }ni'l ji n :-nrir.-l> n fr^m ■ 'it- ir* m* 

^■1 k ■ tL I il i -i r .Mill li.-titf 1 I'Vi. tiq I u, U|i Ml • I--S i-:'b-y 

Mill ii ! i> vi- rh. :11-. ■ L11 l j h !-^ iL»- : I L wthjI. E ft ■ I 

HV ItllJj'i'l Ijl-lltV --1 I L ■ I ! 

Tbl- I ■- ] vi if |<t ■■ -]is k LskI w h 1 1 ■ ? i ■ i ill r -rUL 

Li.-.:t[.i i.: i ii ■ hi v n ?i •■•hi •.u‘i-niy ji( | (:i *> 1 

ilifjFi,*, 

t‘j|arB fi .l Liii-ii 'jIIiit tn-»rtls"Ip: Gf tj'y-ifl#' 

(hi- | i ilm-.- :i2j. ■,( !u1:L, blit il:iU i-: Ul-r m T\ ijii- 1 3 i L 

h i>. rj^tn- lb- W(n ii. 

■\\ii7 will ihr II,- il ^ • Il f;IVHI ]|’. ^IU>rrS|1W Hlid 

iiui.-li'ii.’ -tr i.i nii-.wh I i.7 v wi-l ■!<■. 

El > Bpi.-bl fully. 

J -. IM-IATV . 


The Roche Electric Hygienic Machine Co. 


Ci r‘ji in £ RnphdSj MUchl^tin 




The Koclie Klectric Hygienic Muchinc 





rtm MBDICAl AND HOME U'E 

lilaBialar'lMml 4kiP 

Kudif Electric 
Co- 


!". ■ 1IFR E 1J 

IVshv: 1 -! trr 
i> n 1 ^. 1 , . i, :-aii 


(■7:li ill H :c |J IJh, MlcLe T H l! V h 4, 1SS4 


yfr^. P. H. SruKn 
iJ#14itS h Hidli 
Pfl-il" iln.il nm: 

*5 p»r joar rnQipi t. • 'in; unoloaing t. oklat mid, litoratturfl ragftc-fi™ 
lusf tilfli Boaha Eledtri.- Hygl tula SfiCUlMea, \u.l I fcjLka tht Oppjrtwnlty g£ 

Writing you thie paras nil letter nrnl trust that you will *rui*pt It Ik 
the aa.m.; e-f-Lrlt tltr. which it ig xrittaii, I nju positive that you 4(d 
a&t »riti ij6i put of Jdli curltdltyr ¥*ia are In naed of awr saohmE to 
fEppoTt' your nhSfaLoa.! uor-iitSan or you would nut h-iTo -written ta. per¬ 
haps Jsiii fix* ar.a 4 0= ■ "Ji£* sl 4-OhLEii? raajr nann tao prolaKgutiDct gf life. 
Or will proiitrte the health you. &rc HOW fcflj*jing ftp that tlj* futur* 
iriot Eb filled with pain and lEleei-y., 

l wish to say a few worde in tj own baJaulf, Y*u arc not loit^j 
busLn&as alth i. t: ‘.n who eo^nirel hlu. gtppxlintia fr:n rt^lJ r.g gk<i#p lit- 
urMure.. r haro L rt .a.fl r:stir i lj 40 yuarg pf pr-actldsl sitperlfiice in troatif^ 
ftf.Li hang 1 ln£ oil Hindi cf ol’.rot;3g fillblonta, t^A it you will Carefully 
go P7^ fur circulars* you will kgte that soae or the no^t prominent Lean. 

B-r^-i <t Tier. 'n the 0. 8, have i&ati Uader ap j-pr-- anal t i-e ft t nOSl t. Should 

ycu Hg suffering- rrom Brl^tt-a ■li«±n ! g i High blood Prjemre, Diauetaa,, 
b-aiustls* In acj f or.^ s Ki uirAti^ Far?. ly a i - ^ T.ocoaotor At ail a r ur »jiy 
Other mJjiEJr n4lin»nt f -TO- net Jail La wrttn as at onto,. t>»:nu^ I know" 
what th* raaahine and aj -jpcglal t-reaiaant kao Jonq for thousands of 
othtrg, iad thgre la no reason why it unggld not do the nq-oe for yon. 

IT J 01 I Will fill Out thn ftr.d),naed queatinn blrLEik p.nj rot-ULftl to nfl 
%Z'.lnz tl-.tf blr-.; of ynar altaeat*, thi* mi’O tftOEl O^at-lfl 010 to judfi* 

a:jrrtnt would lag uare teao-fioi-ii In you.r giLaa f whether tuat wHigh 

£l*«» "he pmlagj'ft.ting anj ft. fl.lcql VLt-rittEn pv th“ Violet itaj 1 andJ If 
It would fcfi advitabli ta ur.dur^g * a-nuree of hj-glBclg treatment In gnn- 
rjectlou *ith the use vt tbf ttatkine for ihero art &p srhnrgnij, 

Thisj h™ienift treatment icMglt E personally outline 3o r-Litilar to that 
you Wtuld raibiTS ritire ja\n to taS# trefttoi^rElp at *ny of thu well kncwh 
health rcnnrt* or fl*nl UriJca r 


A pro-pen tafct Of ftp figehfl Bl** 6 rl 0 Itsohif]* can Only ■en.n 

Setter Hgwlih for you Hath Physically qnd keataliy, and the qbHtty to 
a G jl-Ciif ful ]E*ppy LS f 0 , 



(C) Jeff Behary 2019 





The Koehe Electric Hygienic Machine 


f<n- Mi-diiL.ij ar d Hoibt U» 


UiWUF*Crpm IYTHE 



Hodi€ Eh^trif 
Ma c )i i 11 e Vo, 


1 *" 

IfM f.3(L tf 

H 

5%^ :r 6 _ 



1 linuJi I [a]i i'll h. > 1 irh-. L'i K. Ad 


T’cb. 5, 1S13* 


jr. ■• . ft. sr-Tftti. 

5 : V * Ct t „ 

S' HI . 1 * 

7>-: r 'Sirs 

Yj’.ir $rd<?r ffdr r bev . 1 L; t ■ v " rngM* -r trMob 
say LL rJ: H . TvuM-ogeS ria'’ tLi.- yo:!■:■■■ jantnat ii’ljgned “jy no £.ai 're 
HM 1 .? -d-iak y-.T. to ■ fcarf rtt -fa tte ■* He a-rr* 


7;., . frill to id d.alr .7 fa 1). nhipariit if 'j nfccli^ac la 
■ uny aa / 1 tth L-.jit l.; roaeJ?^ ymr cura+raet wStfc the next mtl. 

Soar" truly, 

Koch* 3: r? r 

/> - -■"> J'' >/ . 
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Roche Electric 
Machine Co. 
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The Kodic Electric Hygienic Machine 
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Thc^ Kodic Hygienic Mmlniu* 
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n imports for iiNin^ the Prostatic Electrode 


fi SFHIN07E:* WC3llLES 

Of 

«k k K' .tTL 1 w 


To use fh-o pR^Wtfllic ikotrode-, apply same cnrlvsiurcd v.jsc';ine £u the huger, mining: 
fcim* kiKn the n-rLuin. then enwr '.i<k iht i :e Ok* ylntf-cuic ard racial pc it -far .:i- . 1 : 

iruiicn with 'Cyji suma oinimefrt- OuruiCct it wfch (ht ***** Cf»f\S m rfu- n*hi K:iM 
bindisis pcast, and silting cm The s-wk- iafl diaLr with iUc rifehl f«rt cm i;hr pWt^, MiCf-ti rhr 
elortr-csde Ltito the rectum kL'uuL two incho. I urn on the . sin ci.L ahe-t InfrCrlinx ih* 
cltcrpodc. SCldl Utnciy rnjM^ the gland for ahnur three mlnobM., 

Ywi will notice from ik-CUt, wiiiJi i'iuMxatfrs the pccwLnr... t;li>" J > P chit WAtfc you art- 
in £ kn#cttog or crouching pusitiun and you insert the electrode mko the nett urn., flit 
iiii-rj 5 m*: t?‘ r»T tk-ijtTixirt duxild he turned! downward. ns illustrated in the aJbwE tut. 




A 1 . 111 SS 


II -I 1 

ir 1 mVrvjrfC fil^NU 
n-oairmA 


The tne-ntmunr L-mi :,.n bt lylcu tu ffsiJ advantage ■'■ Ic Inttlifig (*t the foa plaLtt 
I h't fi<w ppasrocU' dtCltode has proven much marc ettafimt thari Wv£ older typfci which 
<*t£Y CflmfOitC. of solid metal nnJ were rot a? pnr.tira! as itac new Ly'if. To dean the 
tJcCirode, wipe it off ind you wiM hnd *!ur <£rbon-ked vmw-line is :i ntcriliier m itself.. 


ft hen .Lim itiijc -Ifte rtcLiJ elo-iTude and promtu- tier:rude,, yuu wi I ;it ritics- find n miv- 
Incck'in of tliC Sphincter m j ■. k-, IT 1hft mmsth otf i.ne rectum and you may law jjn« 
^illlcuky in inKTtcne the *nrr.“. !f i+.iv ... 1 r.i.-ci , nut tJ.ix, it will be well fiw you 

ru send and £<t mar clecrric thermIris. Bin .is a rule, afrer rhe clertar-iLe leas been 
inserted in rhe rectum £ few TittK-5 tfoc ffi-jsdw ^;l! T?tay d|" ihi-niselves. ]t pw 
have nri^-h crowJbk ufltWflrtfc Of holdm.8 lilt- i-HnC, tspcod Y v Mp'rr, ( WMHjhl a^M-e 
vou 1-0 i kt Sen iJ^KtifiA yj (-U.-0 <|uarts of l-ol wutt-L add:-^ ■ ftsepoon-u! nf >-:i! 1 ir. i.Ik- 
waLtt. htfctt UMMK tltc mat:line. I vixmiIJ renin imind that ™ 8cl iwO CtaiiCo of rkiid 
txfrai .1 o-i Guchu, railing tt-n'.impu nt uui-h: in a kIj"-i ul water he foe.' neab ?nd at bed 
rime biiikyw rh-- Trearmtnr fiir .ir irasr six weclts, ot two immths, is :l '.'ill tilct ,d 
rhattHoy to rh* Sjl^^d ae^iiy nCHtJUisL and kO :r W- ! woy.d reommend tha( 

di> OOt flilcirt yovftdf to btownt Cdnat^ted, al-iftm ffCIH Hliv-itkors ^ all fcin^S, tflfiO 
anythu^j wqttJiirii ix -sugar Nu« it L up tu v.hj tu get ici-ulti-- A LI y?s>u f-r-r to Ji> is. k* 
use the nc-ehin* and us^. ir systematically. 


fSIAN ijPA (Ti;RF.H HY 

ROCHE ELECTRIC MACHINE CO. 

GRAND RAPIDS, MICHIGAN 
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The Roche Electric Hygienic Machine 


QUESTION BLANK 


Write piai-Sy js fi!me wi nr* blin^, eo theft ged be no mil- 

UadH*tuivftiKK- 

U : ■; v . 1 i : :.i i uut blink__......._....... ...... 

1. Or.c yot!r Ml hjbmu • ........_,_■ -,- ■■ -_ _ _ _•_+^1 


l. C i'.-c frtrucl Hir 3Ju. ■ ii t" (J. t-viL. 


J. tflVt UXK Of P. fii t!«4U!3T and frw .. .. 


4 . C.'iv-c :.>.nu -Alirir r-.-j.rE»i b"::;K-.p ■, ki:. Ji Irrt jnrd ... 

5. 'A. !.- i t y. ar xj*rV. . mrv^irm am ii ii Wbit v yc-wn- might ■**■? . . 

& Aic ftlw male Or ___ ...Ace y-Ju linulr i r mur^-rHi'. 

7 . I mm vhn diiwaie m yut *ul)«rui|j m your uiiikon. tft In ihr «?lii!ihi uf yfmt 

yhT.yie. 71 -; 

imnip.ii Hi ■n. i Pir-Mi ■ 1 . .. ■». ..^nnni!T»iaii.ii..n»ifauiiB» ■tag,,. 

d. 'vVbii; •*** [he firic Jyjq L'. fil tiF i' c Jr?*»ir.' .... 

•9 H.-.w foig agi r d;d zJiii fiiTi jvmpiuiei put k* -ia iwoinncei 1 .. ... .. 

14 . JJiw y-.-o ’al L'j: a";. ' : i -, US' t al : ftliL iik-r Apdpivxj ? __...._ __ ____ 

1 L. JH-ave you Lneoraoir « Alaxi*? .. . .. . 

32 ii Eivn ymi Vcrbi^c . 1 ______..._ ... _ 


- ■ ■ --1 ■ I - ■ I ■ l*i« 




f!--rrnn nidiuoi 


• IUEh ... 


3i5. hut jk'i^ lm r ‘ ! mi>l jj! ■ JOO? 

’ HlTfl JWV •■'•• iii: -.r : r.i. j • whaL tini: s . 

IS. MkVc yud jfi-irlLbl.? .. ....._..____ 

.fr. Huv« jrvn Lrobws pi 

17, Lij-. i; y.j hirfi in i£ the > 1 vii- ■. ■.■■. : I .^ii P4.'tu>l J'Schi-.: : rf 

IS Hoe jrw Prn#»*n f.land mwhk-' 

l 1 .'. H.ivr v-fin V 11 1,'- VLint. 1 .. ___ ... . . .. 

Pi EElye ■ irkonle? 

21, T"J*i j-ihi -.i.ilr- f - m Wn'-ti T^rli;' !l j. .. _ 

y-r ; 15 . l-- |i ■PploiiiinL dr*6Tiit. v(.-!i ^ 1 ■ !•■«.■■ m 1 

2.’ !"J !.|; ir; i j-c: kl-'i-r i-'i: Ej-tt? . . .. 

'■* l>n 511 : 1 . ■: t frer> liei.tx-heO 

K l)n yi:*r hive r^iiii. jt-lu::-. jrOur hiulh? _ _ .... _ __ 

fvavo > -■ 1 > e-riargr-e c : :.n.J ; . gJ>r.nt lb r -.-t. =' 

27 l! jtvc ’.■v'H x |Ps>iLrr ? ... . .. 

JS Wbai » i^e UMidicI' -i ■ ! i^r 


'iniHii^iip 


£f. Any ^'.h-tr iTh mir'- n >cya i!t-iirc to a>. o nU: , i -«ile in So*Kr j.ij vnd n, m ti 
hljni. 

AiJre.B, all ■ 11 ,:■. d ii .'lik us On 

ROC I IT? EtPCT^TC MAC] [(ME Cft r 

, QaTEifl Papids, Mu'hifVI. 


I 
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DUPLICATE 

CASH. 150.00 TRIAL SALE AGREEMENT PRICE, $60.00 

ROCHE ELECTRIC MACHINE COMPANY 

No. _ Grand Rapids, Michigan. Dote _ 

Read (his agreement carefully before signing. Executed in duplicate. 

Deliver to 

Please ship to - 

_ ROCHE ELECTRIC HYGIENE MACHINE No._ 1 for which I agree to pay *25 00 for first month and $5.00 per 

month for each and every succeeding month thereof from date of contract. It is further agreed that at the expiration of thirty 
da\o from date of contract, that if I desire to purchase said machine the $15 and the $10 rental charges is to be applied to the pur¬ 
chase price. Should said machine be return d and express prepaid, tire renter is to receive a rebate of $15. It is understood the 
trial price of said machine is to be $60.00. 

Send all remittances to the Roche Electric Machine Com' any, Grand Rapids, Michigan, and make all settlements payable 
to the Roche Electric Machine Company. 

It is expressly understood that this order is subject to the conditions printed on the reverse side of this blank. 

Accepted by_ Signed- 

General Sales Manager. 
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TERMS AND CONDITIONS 

It is understood and agreed that failure on the part of vendee to ru|>ort to Uiu Roche Electric Machine Co., of Grand Rapids, 
Mich., any trouble, or failure, on the part of the Roche Electric Hygiene Machine to perforin any of its mechanical functions, no de¬ 
duction of rental will be allowed. 

In event of purchase the possession by the vendee of the goods described in this order is not to be considered evidence of owner¬ 
ship, but It Is expressly ag ecd that the title to all said property is to remain the property of the Roche Electric Machine Co., until 
full amount of purchase price Is paid. 

It is further agreed that five days grace is allowed at expiration of thirty dry s’ trial in which to notify Roche Electric Machine 
Co., or agent, of return of machine. Failure to do this constitutes acceptance and sale of machine. 

All drafts to he honored on presentation; failure to do so constituting defau't in payment. In case of default in any payment, 
nil payments then made to be forfeited a3 rent, and all rights of the purchaser shall then cease; Roche Electric Machine Co., or its 
agents then to have the right to take possession of said property without legal process. 

No agreement of any kind, not stated in this order, shall become a part of this contract. This order constitutes and contains 
the only agreement made with Roche Electric Machine Co., or its salesman in reHtion thereto, and the party signing the same hereby 
waives all claims to verbal or other agreement not embodied in this order. 

This order is subject to the approval of the Roche Electric Machine Co., and it is distinctly understood and agreed that this 
order shall not be countermanded by the maker. 
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HOW TO KEEP WELL 

and the Way Back to Good Health by 


PROF. J. B. ROCHE 

The Well Known Hygienic Instructor in Physical Science and Inventor of the 

Roche Electric Hygienic Machine 
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INVENTED AND PATENTED E 
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Machine,slum 


- -AND TESTIMONIALS 


MACHINE COMPANY 

MICH., U.S.A. 



Y PROF. J. B. ROCHE. JAN. 19. 1915 
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THE ABOVE LETTERS OFFER CONVINCING PROOF 

what the Roche Electric Hygienic Machines are accomplishing 

Be a Living Monument and not a Dead One at Fifty. Let us 
place one of these machines in your home for 30 days. They 
restore Human vitality, however and wherever lost. Be your 
own master and not a slave to disease and pain. 

Address: ROCHE ELECTRIC MACHINE CO., Grand Rapids, Mich., U. S. A. 


Through the Use of Roche Electric Hygienic Machines 

Thousands of Mon, Women and Children are Restored to Health 
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Nature Gives You a Warning Before It Strikes 

Our MarhiTj&3 frlfr now Jit IhcituttruLs sf such, prnitUflerii. hoittfrd anil 
Kn ilcjfjjefl ty Lh,t medical p«>l*«akini to he one of the brsL -of Ltn kind. 

AnJ HHrti i ft 'if h.lnc bad mul. frfcnmpiubf,! jiqtartfauf bentod 
tl|-e c-KbraordlTiary. Vyfr OOTjH nat jirDdiicG- aucb ti .m lmonlftl* 
and copies ctl ‘OrlffJnaL Leticro- ea vte Jik-Iom; you, herewith. 

A THIRTY OAT TRIAL OF THIS MACHINE MEANS A SALE 

SO DO NOT OVERLOOK THIS OPPORTUNITY 

■. EH.L-.. I V r.-. flu. UjU* til l-JUtlM. PJ*i 





ill) • I■::i-i -ij- - E, 

I .. ... .. .. _ l'.4Lll*jr»L 'Iill! - A-.e-c.- 

: 1 ^Crp'L^ - - % &>. 

i V • ^ 'Cffr- f -V a . S?Plbl>. 

i • H r - /j 

i ji I m J a J XHtJoiuiJ lVniijkv ytjg 

I.. i .i.-Li' igi .’•Bl'iJi. 7m l mu — ■' r 


mnWH 







pram Dr. A E Mi!lp. M Eh, filffir* Fl»;s- CJwVs W . PPtrtfr 

,.i ... . i fttfw.jtfat; m*r& wn, me. 

Il-clit 3-.I-. ■iC ItuHn* Lt, 

4U I^if-i O, rul, Jirb. 

L. n-i pi' ■ -Vf 54> rr-r.l hr Hjlmiid nl^nklti [ Ifftrs ih* iiw-nd Liv lis. hi Kii- Irix Hyjfi'j: t: 

vl.irhln,. b j*icdfn*J ft™ FW Hi* ». Tip at ibuL mceSli. . , , 

p»nibci I HJ- |J . l>n with .ikj. 5 j». which left la (tfJlW * til •drtJ' •:.lis ..-i [ Hul I:m- 

inutuKi in «in L-d h bfrrt kftW .. cl™ zi'jr >hrt m> BhiVlm TWI rtTMUl to F*nr Tuirhmi, I 

V(K ilnfr uiL far IU tc MutiirM; 'Afclh l™l*H nrri T9K4 ln-ilu- I wind its* Mn tit** ftt? ™tr+ do 

— jyriii i +- I dK»Jnl tu tfSvo EfMtfl '■■ - :n n ir 0. . . 

V(B - Ht »1 temtMrtL -cuu. ■ i-iruJ vc (■! i!l CK<- 4 -plh' | i 1 ‘ n=ii -'J*--- f >jJ_rrnly . ■■ ■ '.l/= nutfui c !>■■; dui* lidli 
jY rd Ul l • btfM tp miin lh#ii MK*VimiKCT ! ill dull fcC^iftF ! hd-i Sr. =iy >w**d -ILnw an:l nj nvyvES- ««siii Ij 
iip) i.iln. it I r^UV 

[ In-. ■: j-i- l rr.' R.rfhlni- nr.v 1,1-iiil Linn Hrxfo and tbt !(«■'■' ’ rtsw-r-c f.w ncn-carful. i wjplu l.s/vljf nr- 
■ aimfnd ihb UipCft >"4 ui Mtf tin *4 u.h- n>jn t, ij.mIl ill iliUCMD UT (frc^lp-Mr.-i r.r .-1 x wnidiUC a? In -■■'rr.v. 

.iL.-ncrl p uliy. i-k. .1. K. HI" 1 ft 
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Sir. 

rvi£* A 

b-ri'5ur K 

I III rjll 


Pima Or. Gi. A. Ftijur, M. !>.. 7 d 0 T:ii«K.tl fi:.. flint,. Mich. 

IKtwIitt, vhfr Hil Lius i£.r«rfclF Itow [M.’alpik piirrfian -1 "ur nu ■>ii!lfc i flkE™r 7 ilT L 1 H 1 Ina kiiMMi't£ Id 
rlfL-f. Aiy.i 11 irttolrtun bi- mpiWd-J '■ dr r = ilC rfi*- in «'• *.:ii»Ul -"I * 1 W™^ “■ "S'- 

i. fcep v , 1 Jrm I I* b mi.rr Lhjn piriMcd: ^Jli thU iM iiw □ □munalilr ini^".+T*tfit In nw rnn- 
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Tlir. PEOPLES BANK OF BATil 
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J. Q VANDERWERP 

r NV ru«E. CARPETS A*tO CflOCKffl V 
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IN EVERY HOME 


It 

V r\? ' s 


ELECTRICITY i$ tlie Spark of Life, Says Rr< 


The WELL KNOWN HYGIENIC INSTRUCTOR in PHYSICAL SCIFM E. and IN YEN' 


THE ROCHE ELECTRIC HYGIENIC MACHINE i» no experiment. It has been universally soccwafuL 
Pro! Roche is now offering to the pabbe hi* new Electric Hygienic Machine for medieal and home treatment. 
Re your own master, don’t be a slave to dweanes such as paralysis, Uacoenotor ataxia, vertigo, apoplexy, netm- 
tia, rhcnmatiMn, lumbago, goat or hardening of the arteries. Remember the majority of these troubles 
are caused from poor circulation and lack of proper weraw. If you are intelligent and wise you nil] rec¬ 
ognise that the only permanent and positive manner of maintaining perfect health is through the applica- 
t .M, Bwnhinf railIf*Tr*|r MiMtln wed tab system of humm a r e dMraat lot- Che 

paat 30 years, and tliere is not another such a direct and effective way of appealing to nature or making use 
of nature’E laws for physical or mental improvement or advancement as by the use of the Roche Electric 


KBLf NAH HE IN Till; FMilll 

Do yoa realize what this machine means to one wanting . 
Insomnia. Have you prostate gfcmd trouble, varicocele, varies* 
chirm at OOCn, 

Remember you can apply this machine more intelligently 
electric treatments they should be taken daily, as prescribed ic 
your sanitarium at home. p or f ur thrr 

The Roche Electric Machine < 


Tt» iVnt cut allows tha Koche EJeetric Hjgleaic 
Mxehlso It Is highly finiibwi in n qanjter-oswed 
-mk eating. nr>l all ekheled trimming*. Tim moewno 
is Hi inches tax, 14 inches wvdo, tiv 6 Iwta rlaap. 


Prom Mr. -, Illinois Plant Company 

70 S. Holsvia Aw. 

Batavia, IB. 

Tho Rncbe Electric Marine, a Company. 

Grami Rapids, Mxkiran. 

Outlwwi 

Some months ore I pttrefcaosd mm of jw Roche 
Electric RyirfMfc SUcittneu and have bam using It 
practically oner every day. and enroctimes twice. My 
nerves and eiren latlon lire greatly improved and I 
foal mora lilu myself 

How long will these batteries Inst and where do 
1 rand to got ww ones? 

Now 1 do not want any publicity, but nevertheless 
roar mochino is O. K. 

Very truly yours. 


Showing 1 h« apparatus ready for ore. The care h*» a folding ba 
bow nic>pic it Is to operate. Them are no wi«« to connect, everythin 
footplates when using, as you will see in the illustration at the right, 
for electric shower anil tub batbs. The machine is fully equipped for 


THAT CONSTANT 
IRRITATION Or YOl'R 
NERVES IS A WARNING 


Electri 


Roche 
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c Hygienic Machine 


f. J. B. Roche, of Grand Rapids, Michigan. 

OR of the ROCHE ELECTRIC HYGIENIC MACHINE for MEDICAL and HOME USE 

Hygienic Machine. It is by pouring thU vitalizing current of electricity into your system that the afflicted 
parts become jus strung ar.d vigorous as over. It takes the place of exercise, dissolves that fat. dead tissue by 
stimulating the lymphatic fat glands, normalizes your weight, and gives your muscles ft firm elasticity. 

This machine is not a Vibrator. We also manufacture a combination machine, known its a High Ray, 
or in other words, a Violet Kay, giving an inch and a half spark. Our combination machine is equal to the 
moat expensive machines used by physicians. The Roche Hygienic Electric Machine should be in every home, 
•specially where people live who" are unable to exercise, from physical ailments or other causes. Remember 
our KWhric Hygienic Machine increases the circulation, revives the nerves and gives yon new vigor and 
strength. Nature intended you to live one hundred years. 



lnvsatisl u»d Poteatad by PM. J B 8.x:h*. 
January 19, 1935 

No. t—The Rod* Hostile Uytftmte Uuhlw. 

FUI.LY EQUIPPED. PRICK - #50.00 


No. IS Our sew Combination Machine, 


$75.00 



iota which enable* ihe machine li> by flat on tht floor. \ eo can readily i«o 
- is in readwcn All you hive to do It lo throw on the switch. slend «» the 
This machine tiitnot only be teed for electric rabbit, K and mai*«ge. bat lira 
Itome «J«. 


DON’T I1E A DEAD ONE AT FIFTY 


Trade , 



Mark 


AGAINST DISEASES AND PAIN 

i v.tal strength, mtTcring 'rent m-rvwr, debility, owed*patient *r 
( veins, swollen glands or a goiter? If you have- send for ur ma¬ 
in yourself than any so-called operator. And to get result* out of 
all sanitanoms. In the Kocho Electric 

tton write 


Prof. J. It. Roehc talon* hi* *»w»t Klcelric Tr»*tm*lU 
Ware rctirtn*. 

l’ n »«* Mr. F. W. Court, WhofewiU Dealer and Shipper 
iUrchnJ:, Michigan, Oct 1*. 
The Koch* Elect™ Machine Company, 

Grand R«jpM», Michigan 
Oentlemen: 

tn the <{irlnr at 1$1S I purchased cm* of your 
Roche KJectrlc Uiy«* MacMne* and 1 am *lvl to 
nay that I am vary muca plonted with it ami waalo 
not want to be without it lor two* what it ««t. 

Myself and family have enjoyed taking tbew 
treatment* for the paaty*ar», and w« have a pat 


: Hygienic Machine, you have 


]o., Grand Rapids, Mich, U.S.A. 


nama tar our ni*cl,uw. when anythir* *o*» wren* 
in our family wo *ay. '“Get out the little Doctor.” 

A friend of out* la *ulTrrtn* from Neurit* and 
the doctor doo* not do mock to help her. Do you 
recommend Your machine for Neuritis Now If you 
will give me thi* irrfomr.otkn in ropante to thin 
trouble. I win try ami have aer use my machine. 
Have you mads any improvemeotH in your makes of 
machines and what aw the presort price* ? 

An early reply will be greatly approbated. 

Your* truly, 

P, W. COURT 




■ ailadk 
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Spending Your Money for 
Worthless Treatments and 
Cheap Inferior Electrical 

Device*! When Doctors 1st 1 
and tieccomend 

Tin: ROCHE ELECFBIC HYCEIN 1 C 
MACHTTfES 


-Vii-i JV. ’kvi.n. '■ Lj [rjilirn ■ ITh P |+ il 

vi. hH^-i jire. tii 

lr ®L t-rtirsAu:*, flm. 

lUrar , af-iKOn It. 

ii/it-: J.ifi-I' H'/t 

Iff : n-m, 

ft* Euvta PT •*•*!* I? 'litrt-'rr I mitfij bvifti aT j->»( ’v, ii*.iu 
-lr ■»•* wtib*p--k», CiTrd 1 -tk+ f ' 1 1 jIiimii i i 

SW* OMttMi A Ur. tL £ ftnda, ub i .•■,*■ <*/ 

k - iLJi.a f. ■■ J-.-N ■ ?. h- tjIjI I.J. 1,1}. . J r :l. 

>’■: *■• i -■ r I fTr -i. .>;. *-r. him I ■. -■ .- •. i,j 

■ i'■ J-'-*• r<-F llu Hi " ■ r' !_■ iqin^l 

■! I * i i.-l -111 . . i I .• : .L- I. i i' ti i - im I..;. -i , _ 

_J -“ 1 ^ WS t to Ut tH V=hL tin zifJbU «dv«1 >-■ ^> l r> 
'■ iLtHm i< ”■■ K l I .v.i- Liifljil ’r. 

V' it *'nv:* '■• vojrd, 

i 1‘-li.-h!rtd HIMiiiAV 


riw» llr r. I . l.-y v n'j#f .1 -M SGr 7» IS t'-tflciw, *l„ 
iwm-t-bd*! tvii T.aiti.r- K Lin, Jlr. rktwj. . •••- ...| UaPb+'i 

raws )imrwFl pi-■ h; ^^ ,i.j M:j . h, 


7ir V-. 11 I’^ibd >d 
U&ib-. ThiL 
hir itrr— 

Cx njjf j- I.. Ir|'.- a? iJr V Irtm 1 [ii¥i* it 4t Stott* 
^;rrtrl>. Hi. l l r V-l wy 4.1 i :.j.rar+j-MV ■■ pt .-.^u 
!di lj u- *. fadn - r'.-l. 
t fill.i mi bm wiiirifi Hy ttillfc 
■>ri llita r- t wwfiij pail [Put rs 
It l- tnUinJT I'Jlt ■>■] 

'"■'l n IniT. 


I 'En. lir* *r Lliufia’i Will t"* 7.>ir'«* 

'US r-jli ft, l l 

K-.-rti- tfciptdr Mjiti.v -.Vi, 

"]*r-W !•:+ L- -1 Ul.i. 
tr-t '-ni‘c: 

IT Uilbr L'V.t l-I-Flr. WlU, \'£i*.iI rIirtoI■ r r i.itt 

*• rt| -iHfiUt IH ] biri JW blue I in 3i*J 
i It*--* Id *tp :* tb- tHubkit-iJ ^ju.- ruu 

htl* v-i' 1 %- 1 ibvA. b «Hr '.ill quiImI wi ipitfi 
iwtr yosln. 


f. J Hv r;. U. 


Ki?. I — Hit Krtlw- Elwj-t H iiK:±r 
Vi, j.ll. n iJ.1T nflQK-ET* pbge-i*j™ 

Hi I- ij ■■■* (-4-1*1 Ili.Jfl V-l ■ ■ Mil.II Rnjl 


Msmufsn cufT ill^y li^rlll : ICI,KCTR 1 CMACHINE COwflfftndHftpidri. Mich., U.K.A. 
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Ifc'n |, h-s- iii Ifr-ad Dtiv 

A i 30 


DON’T FALL INTO THE ARMS OF DEATH 




Ewirhii BU Nnli-i 
•■-a . m II. »v ins II IRti 


li‘-l > I ■ u>ri v.L if':-, 7 !.■« r ■: 3 J ■> M,tib- 

j. 1 ■: p tiuih ■ a !■ rvtl.M_wt.Hh rh'-E>-.fi. 
A- 'At- Wld LTh K'-T-t! L’.-.- Lc -FlH’i-i*,- 

Tbi a d«tf;-' r itj? ,> 1>? Ht*i 


V -Ji 


a-H. 
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fjew nolit, pLMirat ;h» hiiamn \uAj n wntf akp 4 "-T«i_kfe aWJ.ri 

Im iLuliiL TTit ihU ^TiH.1. Vi" 1 *: i (hu li»:-C A- ff :• * JH>|i". ii 

F(hie "Jio pji:m Llii .ayLL.' i^n'm•<! I'v Fl-.-JI' l.yB' 1 ' f 

KsUMlife I'D ou vh > i» rarLT Lbeirt h™J(h-^.drE Si. 

■pnviirr |>: y-EAi'r iWU SsnORsJ -i|ipi.v 1 III” I IIHOC- I’CJJUrtjftl-ii*.'.. n ith IIMI ! 

'.lion h'o. jniil ^ondar irrf wi'i«n tb< I^R Li^Ji-.A or a«n 
radEfUn Kri 1 *■ til III:- I .-L.-iEi-iJ ill tiK: ChwEtT J.i-1 .1 *•! pii- lio:« 'v:i j p!i 
B' lnp.itf e*i r i iTj.i/i.riE-. U ^nn 4-1 h tt>1, dt-ottj^j; tum-rt tl 4trt4- 
O-i.v irr ijipl;n 1 . hi jW tacty 10 ii nwnnn ih«l in phra* 1 \ hl.d yi^; \- 
ta-iy:-? And b<4; fpx>«vt is rrt^Lcjtirti-. ■iti** ita'ld to ia'auh il4|i‘. 

Thu KiaHiO rjwtnt Slj-Y* nlr Jj.- -:i.+ KiAi.- •’# Huit-nicr. :. er-.:.'- 
ncfirt'A-yiYi: r piw^r >Ii4rT. L- -«.rf Iw-Tijc ■ ul ' 1 l><^w«iiili di Intelk- 
gmt Loifeii'io-tifiii:-: nw uni -tHAueoi nil -c/tcj itoe wc-rlri Chew lh 

mind iuiw tlKi' I * ti»o K«i» KIh^c* HJDwdft jrtu&nH thi-je 
irfL-QA, pi >il f hwi *1 E comic tbeniK'tEW >? tr ia|IUiiaAid h.v MCliO Cilt-p, 
wwthlnm AT lie|i whjrh ii Mild Jiito 'Oa-MIUe IRf i'H 4n5*»w jvniwiiiu-. 

■ H; <4hi-Y i*.i up C. I ' ml 4- r.zil- *‘W Li4flJ!JC Lt iPiyiaj MT -»»- 

kaim it ir LVify imre the- iKhi»(f * v,lrlu l:ti yauv aT Iimp.Iji 
tqiffjwi n siiviiiH kyp-tnli: LroflEmcare ^ n4ni- if rt'L^ntirra-i-horth 
■Rft pr.os j! (bo mji.-h.UHS, anil it in -i n'hy T, l iiulll ,.>vn jipi.r J ■' f n. I 
m il ntUrtii:'4 ’.nt- (jLLOvI.Kl ut^nk, «1 ’.kiiL v-ii V:i*y udVItt W-hJL *UH-iL':':1 
ilCrfefcdtF woulel I'H nw iu.IjJiJh in yeur ran, 


10 ■ -1 ii- r 111 -t il-i-'n 'c ('i - '- nil iT 
L'hO ttinitn- P.Il-C-Ii'Io Ilyj^k-nEt Tdh-liirir 


ttlW'T SCREEN SOdETT-BEADIT KfEMS OFOR TWN HAITI 


! >.ur |i» ••'j I" ■■!" PI t' ■"-■ 


tfiiir LkJj 
ink r ■>>! 
ikii 


T!i:< K'jiJu lt!--cirii :[;. rir:i:r M:i:-liL:r'• ■■ ilL 
:u .n 1: : I :L iL pnLfflp >'*ii 

:n ii iirl :■>;!■ j 1 -e-L 11 r. 11 ■ Fl Ii: iEr ■ .iLihh 
ooHdlck-j- Kket:li±i? L? !'■ fat LI. - 
Ti-nL Ten 1 ILe ih«h vt ilt; .uit. Mtb:* 

'Lin -. Ml! in * liV ti’«its.t!ilj. E-i'^-rli - 
:■■ '.fj-- L<. :j •■ ■■rv LMldllV m?p ■ ■ I (u I: III v? h iLm: I TIih Ft ■■■ I 

liJect < liyBie « HDfhini-'- oro met-t • l< i hLiI m:iK TkiLiiit Hi ■ .--r... 
oiHet -rtf.i ■■’.i a jon ent slwc ’ibo'.-Lrij, raik i.t.r ?u.IjIh r, IjL «jj' 
■-■k '■■■■■>? >•■ 1 0.111 ■ M :c. nnd .. iroeoli. In ;«■■ rc>; 4 «.MhO:. Th-- tec 
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The Roche Electric Hygienic Machine Is Shipped Direct From Odr Factory To All Parts Or The World 


MIEQC* 
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LETTERS FROM ONE DAY’S MAIL NOW JUDGE FOR YOURSELF 


MOXU STATE BRANCH 
H * KTIKM Till WT A.' ■» i» AS*. 


Svs-' 




Nu l* |«UMf I.IML 


»«r*»4 ttHMI SaUlA# CO., 

Crwi Si.l» , Midi 
OcaM mw i - 

»• ir< ncl«*l:i Mmia •*-» to* '’««• •»»**« 

X> Ti:i «Hsr.t la f« »««f V* Ms. *• 

iWRf. ef rn I. rrnt ll,, llil 111), «UM •• >•« '•* 

OlllAi la IM1 !•» >«A» W»Ot 

lltdj scM a*. *»t «l!;« 

MJL. - 


. //,r . A,/*/// //tMftorft* /&n/t 

;h «>va: - ■*"” 

X\t .•/*+. 


K.t. !!»*«* 

Dual sat*** * l * h - 
mU«hu* 

•a an 

,«Mt tl« *W«« * 4fV 

imv tap 

-rfnt) 


Jf*S» 

SLU M ***** ***** ’ 


«^U4lr* Cttcsi* 101 ** *** 

**»!*« *»•* ****** 


The ROCHE ELECTRIC HYGIENIC MACHINE U 

in a clan hy itself and differ* from any other electr • © 
machine on the market. It i* *»mpW to operate and will 
Imt a lifetime. 



J. SL Urn. I a. I«l« 




Aoure very imly, ’ > 


A 8 Ht.nr I’ahkamiOc.kax (jRUAX Mam. 

AsdiwtPakk-XJ. Mbltr S.llli. 


focr-t U(c;rit Machine Co., 
grand p-f iia, visit par . 

CantlOKOb!* 

*; tfca r«y.n: ef Ufeaoe Itatmi*. a# art 
•ideal:;* Our CsalUr'e Chase for 1*0., which rofraaar.ti 
a aeyoeit :«n fey &l* an ;s« neatia (lectrlo Hytlanu 
M ac a in*, watch rwn: to £ ♦ aatiefsatory. 


Yowre ver^rdy. 


A thirty day trial will convince anyone suffering from 
chronic ailment* of it* real merrits, a* it ha* proven to 
the satisfied u»en who have kept the machine after 
trial, as is shown by these copies of original letter** 


Musselshell State Bank 

Humona rtUUr «.»K. 

1oai« U*ttrio Vacfclea Cc., 

Jrar.i laiWW, Mter.. 

OmtiaMcn 

*edylr.( to your lattar of 8ayt. MtA, •* *f* 
Mrwwttl at-3l<>*l*4 e*r OMek for 1*6.96 tala* Ui telaeoa 
Ijb «t. tia aggSlra ealft to Vr. S. ». Mice*. Ha aa^a ha la 
01 * 1 . 1 ) )Uu«i *iu taa sacMr.a. 


«■*•** Ac ai<x* aaoiepce 


»«• S.litt. 




'-•fctlaaant- 




Your# 
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t, d Hjfj jjUu . | laHri • ' rfnc dji'.-.inr' L-.iar lh>I w,I.i 

’:-4 t 1 :in a a ■ .alt'V Iraulrt-’ii l|*r ■ tint a , , i^.., 

I .? . .1..- I - I.. .. . lyi-.lir,!. ■ i • i, ■ 

m > W mi -i V!•■ i I i v* ..I ,■ ■ Rp£ n irar . 

W ttHfm' 4 rj-r. I uiulrl ■Eirt; pf,rd irf[i. (Trt 

• »L u:.» iirW« Hr : m ' r.*r. KK i ,v..rl(V. ' ini 

bhIIu P>i i.I«- i Jihf . i .| i. Iilir." .r • !-. Vhi K 

''.OP 1- .VH> , T'a: .-a a. Hi . 11 - alniiuii- ii av i - 

* s » *' < il .ml Ii ip iluii! m.pi-. it ■? ' ' < ■ • p»: 

o-niiw- p.i ? r jn.njjrfl. ,> t *Jt: in L L urf dul 

■jil BSJ! IJr* nr* rt r.iL.- -VucblKki WillllllC 
**««■ ' Mi nlfetfiY TvinaAlLp. ! rr. nln. 

Itcr^uJi . .. 

V. C.yhjciii. 


r.' iiw 


UJ i 'Sir Arm ,lr< idinn, N J., 
inju-' ■<:* 

riK-_i.i y., i,.i,n Cm 

fi wi'.d ILi: - "H i-ii 

4<i"ib"uin:— 

I ‘>- 11 n .11..’y H> |p fi>r j. y- i "III- 1 ahl mtl id -.j, 
#j S*t iMii ijjlm HuMd v\~ tb^uirutl’ir b.v. pacr rtmiL- 
liCiu. AfUrr ilr.rr a- JC^kIiui ftWfc»ir h.v 1 1 1 r p *r/\ phljr 
4 mir.ih l i.v li vm.- r .-,- n«. -I tllNVr ■■■ ‘ f-t 

*>»1 . r f, Ill; -..l-Jli ; H ; pijf, &' ■ |v 

'■ .-U’it ’ll'-..' 1 .-p ir> 'nfi>!! ;v nj W . li M 
2EU '>'• ■’■'■■'i i Vi n- H.in i, I.Vw: ^Ir. J, X 

•7V K HI v-’ a :i , i’m. |i ; IK R 

Mf, nli:»n, ■? 

Vr-xi ini> ;«n, 

I pJ■ 


Fftsin IJCP. . li ili.’ I ' ’ PSHLTB 
: - 1 : ! ■. ■ UK! i •• I •. 

W-. Hh HI , K»> I, ini 

Anri'l 7. IMT-k 

f. -rf-i Ucr-:iip Harh|u t>: . 

iPr-iii hLi|J . ■■ii.- 

I^ar Hip: 

^ ■.! rr.-, iiai 1 -lirri- 'i Hi, fit . I ,.j j . .,4 i,i 

«iica jna.Lnr inamlr^ ’IT^ arr! pUr.-l.j«rd pnt-VHii 

im \f ir:L .r ."i-.-i I. iJin!. Y>.| rJj, 

I'.ia : Iirlal jii ini lit I i h ; i, 


1 lu.'ii VI.V. ,1, Vf, «TiKV. L'H, i 1 I,.\ 

i itoi. 

Kiir!f' EhrLiK Midiin? 1 :■, 

(icui: lii.iH V.i 

■! 7 r..i!r .. .. 

■ , --ir« Ltt< u.ihi; j. a’. ■ i. ik i'lir iiyj iii.h ini ! 
‘ ■'! ‘ i rirh . Ri /s-u iri I rr- ’■ri'i-: :|wi t 

illl, iiiLiiv* dup i,-,-! l!v rrju- ilia W.rn'ly r>'Nr|. ‘.1^ iiirik 

ui'l i'lL“1 i am l‘.p trill Hlii iim'i « ■ I .. t 

trim d mT ci-t'-i- il T.t ‘ ■ 1 m. u ■ . od i%iv rt li.v ni'jt, n I 
ii’ “-'ill* -rlrt. ila lldmi is iIim [l. IE. Main-., Y4cri-ji, 
•'i-J- "I- p -III ill ► i-i. ■ ,.i iir *■ > ili -• 

Kft i. I I. b. i-™,. jr ''Ir- -c!!. 

VmuI ■ ilij'. 

J k> l‘rppr‘p, (I 


- r.“.W n 1»*». 
■ ii J.r. 


n B iui.-J.-U I- 


CARROLLTON FURNITURE MFC, CO 

L'lUlhnsp- :iyiifKi>:% 

L’lucia, Dcttttn, tlhdfoftjcri. Wuniutri. Df«*ci_g; TaUa 

Cuh 4 fcijt Kr.n-aiS- 

AsiR, T ISKMi 

■ r. B. H- 3. Cpcw-JM^I, 

b'-'tpf-ia UiT-si ^ 1 E i. 11 ., 

or»i ? 11e RI.cI'J kI- 

IlKir P! I 

i , ’rpd'.«ji -bp .««ch« CLanrii 'ft-: Ir* 1 t**4 

y» llitttd Etr Lr: thm « i 1 I.»ti LtIpj ii W- ' - 

ceit ldvrsP .1 l.cr n mil "hynt ■■ J!.*ai ~ T^PG, «« : il ^ 

J>jL] tdM* ur.r : J.;.: nui.'. m xp « pn=p., ■rT..I|iT,c. r* ;dh Hi: 
ni J P: «l i-FcilL 5-.-Li:p-"l]p up pc CHDaiil, cT IKIR. 

J-l n Jlj v ! jm IL'.i vtfir r r’l-mr = .« 11 r,x *pi 1 rhiipn, 

yoi-rf irwy 

il r KI' 



Fcr fnni|i<rr luinrnullnu irrtti u: 

'toniv, I5LSC I lilt ■ MAf-HiM-: ro„, Grant lUpm, Midi, 
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Remember that Your ltody must make iU Repairs while Running 

. . . • .. , I; 

Job lllw-lntit-l IW. J. R. «■•»■>< ■ •■■ !« If !. ■ 5:iyrt*lf BjffiPlif UmHIm. (A> bill jAJiilflrt It CliM lion I'rru.:- 
n.<Fj» ia> tfri t*tfj S," Jtiirt. tfliJ'Th:.' *hv* tt«ft Se U> | 'iV'lwJI/ Pt*tW •¥*•? Ihfc- Ilf Ift jirtr? ■JH'ft. “ilrttl bt U+L Ml H* 
ImM! 1 ‘j'Jt;. iriA Vw Sf*W V-Jlt «H>Ct N«- .*W.- fJ' 

,U !.’ >ilil «rinij l.f cU'w-fta OP ' if ('■JWII; I |i :hf fiii •■*."• .V llW *t SK 1 nf. Silh> InVi-. u tv jwl.r- 

gcti^nkLnn An^rtyc *lm o» l« pMtepi 5&i ttf Hw.l prT««nrr4f EAk'ltaL'af ■■ ■■! •. unt fcttW. u USiiatmtoA ftt Ihf 

r.fl rrr^XTff anrp'l^isihl 


NEW VORK L 

N 


Uib - Ll • r*h Ulfr 
f Sill -sfe ■’■ * *-.n. 

- iinlf -«rr i l 








■ 5 URANCF. CO 

l%K 


^>.tj 

HttCILtMT 12 j L' : l' 1 


3Troa‘P0WT iloXn S., Rs-ahi, 

£»&3hi Clvaf ritf IfeiEhiftp C*., 

3 7br. '. b±J , u l.-r,. 

Itc-Jt P'-iGl! 5 *v:-f SiH' b-H 

] ben « T=Ofij;r of iv r 

clwn* r C r I kv-30, - .. tut-. > - ■*'.*■. •••. 

Ffl IW H.ytl.ilh fii |5KC on tt.« 

Lit* LMh*; !«t JfiLcii I t^Atic. s^dir 

li L* ror-rb/ nf c.*tr -? 3* LI an«Stou 

L-i -.54 Fftjt tltf-t Fvr m us-nit 

T!>:> r niiti'.cl. I'jn 4*tn O', th4 Hi'® 

dffla» G" 3*?4ahp r 4ni r t5i. utiiscy IflK* on 
PlS^tr Sithj. u:J -l*Li V...- al \'t util (,n r^-ii-or 
:, Ll-_. In* /.foipoiKi 'itli ^5-nfl ftc-.pPif.:.' *]?■ 
.its* lj ‘2 1 . ;i*S Jhii: facp-n-s *"« ^ ■' 'v y-uj- nr: • ri 
«tS4fidld s-Cvplcni nsditioat bi»J ii la fe j»l 
£qj n« £m i.'b-ld to y:- I «r. A^nurUi.'. 

■i.tf. patdiiv uoapiif.-itLon. It f> -^b - i p.tn r k*; joj 

Li? li'. r l hi- &k-Oi ;. r*n ■. l ji r*i;Sin | It'll isg, 

■pit^^U Un t rn E A.-Jn , 1 i fldiin 

tiulj 

■r'^inn 


i 
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A Plain Talk to the Ladies 

ABOUT THEMSELVES 


DERANGEMENTS 
EJF THESE 
DELICATE 
DftjCAhS 

SHOUt-P BE Q.lX ¥h 
THE PROPER 
PfiJ-ATMENT 
AT r\K{f, 


r v . 




A SFJtKHJR 
TROUBLE 
KRECJl/E.Nn.Y 
TUMORS OR. 

owwafiJ 

ARE 

TJ IE RESULT 

ui- H£<3Unrr 


Unl i- t' ill r ~rrr.il. L.'l ■■ ir T • rl f> i>rn| i"k- ; i ■ I Vkin In Nnr|B| C"nJ .|ir -. 


Tfit A.btfv$ urn will IH jKifBtf »rd givfl >n« a. -zirt nr e«npH>hftn*iiHn of ( 4 « iriauy Arid jr=i»ntiv«i 
py^i;r:s. By itlv]i! iur rhai T>arUor ri£ file Miry through ihi* middbi fi-vni t ■ i.ir-i\ i„.:« U p-: s - J.. imd 
ml thtaufib -.ol 1 ewK'ni-on, uf fat. H.niu Vnrtr.1, ihi-n in isccciajtiljpn rJ.e Pjfcic Ben*. l-J.a-iMqa 1 , Wfiif'ib. 
P&|fmi p ftachiici, front T;*lf of Spine. Spinal MnnW, ue*r half of Spine and Lu^ly din Mutac-lt-a. kiul 
Skin. JiB* in Icjir- silh Ul* bvnn in fr*nt A t»- p . fcled lli-ll SOnfiH v* 'mail, n tY-raim it oi Ibc n lt 41njcj.11 
u. taijiia-.urv. I Vi Kwid ii ™UI<h {wU-uRt iumL Li [ -LB*l tbf GUtKlii Eutffi4T t-uck ll law urr.'.Vra tr wLrr vhirL li 

iitn-Ll ncB mi □ ihfild Inchii Ii ojf. Tfc» ‘fxfinr, uni. b. lurofklreti li Jiiul j zIllmJ by iu at.-:- kj■ 'inlny b*(T£ fjnjrfpj. in VEM 

jt-srtT- On ;ht L'jvfot «■ u** rw Tw^ibc *ei*b ** L’«hh*. !*•!■ pw *hkp*l nni u* rw.ll *id itfMiudM i«v Lir vudii*. 
Oft vi'J-.ftr *Jv «f C-* >OI*b Hfi rt- i’Pliopiail Tubs* ltftJbic to *r* OYHSiu. Wtal* «J :*«ry ir.filnihlr-n n f^wi-nril Ii 
:kri-.v- cl, -.juinK miiiirn 1h» Vllic* iiiUi Clkc lUfcinO 

■I hi n uritirir urr Vtcj in.if.itH n I ucy am r. ■:. i-.i nr -tbn.--.-£ ■-■:i:r!i: san ftf tku :ii ly nhj. in dflirijis ilnji. Thn 

tKinl fOi iKfiiWti b(|o|f 14 KU+ mul iMpp JUiwt OnhAf 1J14 JM' n.twn q nNtqral WO*t"T|. I»0y taeilbH LduHd a-J <r- 
..i^rrl. By inlr>.n- hu irf 1 ^>J fi' iW> ilil.- 'Jhl VKiI'I'h yttf .-*ll vtMA Ui n iv .I’.ty m 11 LiP:• >n ;uliL .-fi,. i Lin DyfMr-jy .!■■ -J|r 
»i,tt 7 i. tfjrATiar, n-J. nnv ■trutmn In ft jw bantrau Ik ivbi'.d aut Ihmfr-ni da sat akqpwL riiidf;^. in Ih h llfcyi l-h. .i.d. 
In n ’.it >viMi WP* 1; !'■■' 1 >ff TbP WP«»P *•• 1. tf* wm appM ti«i.. Iftio t - "' ■Pfl 

'T.i i jl i>!i ■ : «i at i i! ?i, L KtJ now i 1 w . bt ftwy -vtc- job 4i,ir>-i -irh :<jH In. i-rliM jr.4 m* - 

■■■•11 r. rf, r#. ew >::■!» uniliir Ln u k tv n-i- yp ;Urn 'lifor iat fj’ji ^=.' mn ■.!' Im -n r nbifk ir.d l.nr.. ir ■ pj K l r I.- 

iOn^«hMfl dkWOk.L .--r Wood nrpru. Th« ansfa itMi Hi-kj* d-ima qf lk». w^bt, piiLling j h tt* Wf'la htbUdt I: i«G slu-i 

-r. ir iIh life* Trip spht e *s: - fit r««•* (*?nr^T hit ntien n't ik.-rnS trtjp.- 4iw. 1*4 ii A .:*it xuril !I. -TI- ;r.i- 

.:.=. ■ lew ;ain,. uil l> ■ - ■ - r^: i. ■. • . rtO , lh> «r«f P*R« .-* ■•■■*• I- l * £oMrtN i i.= _uL fr-.rn t> r it * m.-’ninnr. 

E94«V«!nA *|hiinl-- b‘ Htiia, *fehwit hf.iila in La i.'-.Jl «i r u.- aiiabln. Jica,’r< isinriv Bf hv«: .jMth f.rt i ,Trm Lai 

Inwi-ibilui 6MMt40tfliee« 1*0 5* [+■>» jun pnu pT jut TblnUin pr* - Mat* anf OOtLdli * (OUrtr f fevritna Stir ydu In. 

rf-aa'rbir-i. aotb lj« uH m.' J.t 3nA<- 5 T.'. MTl i J* 1 MOCMntL la i. DK Si III Miet^lu yc-d. Tt* trp^rTwnty 

7 n ri- :hi.' *■ ri iljLi-'.n mrrt. i^l*^ !iic r fc - pnr'F. A wS flc-pr f bln-^d mi. clT^x^.-cil rth-m-n ihiL Inr-' iIK'Fi aP"l ' 4^1^ 

Uni. Tot ^Iihci hij.- 1 iMn ri«.vil i m-d j«y vO! iw! s^ynwl * 1 b,pln. 


Ovarian and Uterine Tumors the Result of Neglect 

Ili-rdw'iN vfif piifpn# i.i sh*w trws cbirnderliilaeief rhu inr-ii- . nini mi n|inn,tft .|>|pl :i!Fdf thr onmt i 
end *j‘. ■fiiv, L-iut :'i I ko >%i['iUin n cnaipsini-lEvi!^ neVf bat rnosL tifeetivr tr«|tB if-nt w ivr ■!_ sat n i ■ vo £ i : i 
Lrojlilr, 

rij y 


OFEUATIOHS 

PAIL 

IN 

A 

CHEAT 

MANY 

CASES 



I Lhni. t. ■ His-t-Ji-r. f. —Kkelei. 7 —Iicp-t 


A EtTJ KH 
TKtATUEHr 
WITH BO 
DEATH 
PENALTY 

can 

RE HAD 


(krwrciD IUimi pyrfirvally Lankly: if iw of aitrrf li»i If ran drvpjny-pd allbla ten mynr md t.ilw. Tcl;h 4 ft y..l . ff r .u.j. 
fcj'4 niciitr, liimtl fp<im ilm biturLir. tHiigr nry In liif IbwM * |»i. tUiIii tone h«in> Sf-ft fn'iH-l fed £«■• s-.iti huu4* 

uf IIll-:. 
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Don't Wait and Sacrifice Your Life 

Pircic. L-un'in Uk a J.yjr. ;f b.iwr >:>E UK htm» ftoqwCfy' m« »Jli Via? Uv ttMfrttfrt >af'AfehoHta Lvlii, blsonim] 
iu stall «ri "siUi 41 ill si itp Li-na 1 vni.l <Hl*n ,r*( ;h«0 teir-X"*. J.L> n *i*a: l f^.l"" vf 4!i • "if M Sr. 

Ita BbduiaBh. 

' I 'in..-n ii.lTni-i* w/|i "ho 1q.arar.4q ■ * e-*h I.-Lr*i>»r. !i> •■U:'Jirijii ui |iw:Ulc IjiiL rl Until. in £>ii vujf **jr 
ii. .r |ir (Iritlux.. .IkK ,j rod in- £ pain i-(l |f l|f: Ir. y .,- r-n ml "-r.-atjiH Uio . onflm-in FA 1 "hC-nSnc Hft 

i'.ftt; him ■ -i. e -:-jf ■. h-.' ?h ulm« la fr.-J'j 'i i. *hwi hi iiLjiLrunJ:-h .11 train.:! caaiiimali 11, -ni.g. 

'iSanh. vih, ij -4 I rl,. Sr-*, mlr-Fik' ft (|t hut :o "yairiXf. [pj- m-T'-yitlr Li "-- .-yr.P;, 

. mi- nurhiiiE at dmd an .1 biL-ui Erin 1 i r ; L-c-rapiP. IJrt.n jnly if ch| L'liwululnn vran jnrPi>¥i rt ro^ njrjf sqt Huh 

-■i,-> riLi[>. bill ;. ■T l-r-'Kj u- ".it :inr:.,ilL-..ri .- i.j..k;Nli In 1 hi -.-rl^rii,i::iu 1 S ill fi.T-cli.-. <j y >: cur. hi . l Lc Un>roYk Li_i 
IHW Sd real lie t rhT .‘Ii ■ UlalK-a by CK* Hid i/i Tla Hu-jh* ElcL'.Jic H y> 1 it 11 i: tlatftlfir uF.-d supply Ifni Mill. A jP-t: -! r L Shi- 

mr-T-T In ihn njn.-J--.ri(,j Mimr, ~l* p-n- ‘-entM".' >a 4 o;Afr ylbt .1. •cav«a><’ «.* t-Hk-. >■>! iui !k -affwlK Ji frj 

tkf i.ra^ly irtrj- ri ll.y* if thiy \i. -[k.r iit^ctiA'. r. 

ur POLYPOID IL'KORK vt tin ITRKL'S nn af Him kin*. lyjtfe muM-jit in.! ffiirrji. Tlir.* 

>*• 1 # li L 1 |" . ■ !&«< -a.,.. A".. I.rlliri r !l J., ... . |HMUjP = -." I #«"?." |- >-"'l «t ni .mMit'* ■- *y k KKiiim> ar 
■ -11iL.il Milj -a" ait. I! pr*>:|*- 1^14 p|«T |r miJ Ir.iira-JH vjr..-Jn n, j «rniij rii«i any &Jr.t: 4 ; «l «»- mr.ifiaui 
• urtci-.i r‘f hw yLrr_-i, .1" > n-.-:-r. !r- -|j- tI 1 ," mi! wi y 1 - 1 1 1 .1.Er::n "Jim ciu- -ui n nub run Lhl.-v‘ thi 

E«f". itul :muI, hid p*t'JiUv! AviA Sli» MMCk -udf 4 J» ia tCdfMx<c:«l ih IKbL. S. Tsk itOil IrioMibM 1 . 

ijijifura* al 3 >>:<tvpol< (rKv^bt ua vMtis 1 * nlrriHt Lri^irCib^ >* 1 d. b/rOtMla, 

Mb" (1 MU'* Si w«Iki- ot i'TJiSK'.isr a. 45 n- pnlv.1. I^IT l7rip.-r"*i i r.ivl ir- Jr^± an!f -,r»*h 

ira-'.i. : a pm*n’ on I mh- ar "r-r ■ r 13 Vj Lu> Id: 1. .1 ■. . im ■■> i■■.:r. j.Eilrh y-.s ■ a r. p-.v yn jTvnIr i_>." l-i l; aur ■ir.“f- -i'. 
f-i-.-n !ru;aiK!i suit :i> • •!•• tnf .zL-iwIvr.-L. 1 , ” I Li L: 1 □ n : m 1 <-■- 1 11 pn--ni L ir c-pvnLir-i. 


ijj^KAyfis Of The H&CTyrw 

HW. F -F-.J- . 

]JbJ.j - r'." - Irt-a yLjjl >hij ai-. aulWirgr fr. r l tl«i, yiiL-aln r ivl rt-jr .l>s.i>i> -jl Ihi- rk-tu-a, nk tijr 

- f i~i' r 1.. r .IT iTi In Tf^rili be- nr nicLiM. 

.'■T l "jo- ijri rro ri Ter.-iTi. .*-L ■.- r aril n fur pil-ai -r iny ulhnr n-*"!. :rr. Iruni .«, .L iida c ."i.r -j 11 ■ : i■ - whLrh s ri.. • 
17 ‘!n -r.-rirnrijm yf Lt-i S;Ji!r.-rl ir ->:urck> TT.-rar ■ '' I■ " ( k"■ al 1 by tan i.'i -"lil H'.m.r. nd irr i.lli.ii Hi< Lt iil- 

in k ■'r-rr. U Mm*. *'p di PMvMft.»4Id ah. "-i' hlni E*y d'-a lucyi-lr, / nri Ijf" ir.iyiyifl'llf mLim -"ILs "Ja< rc^M.! il 

;rIf. . . .-it . iH. tP.f r*ii. .i.-ii -n . " r ini" r n . ■ '--.I .- ■ rLuu m.j uni li.rr- ...l--i* L* '-■> i .1. th - 1 L>r"--.fi 

- ■j-. .r ytu ■ — is . -1!T1: l ." :'r:-m ;-i ca y:■ 1 el-l I aad l b 4 bail-rP CrakEmuiL I ' 1 n .'ill -r" u- ?L ,uj>, ,Iit ym ut. 1 EunlLt LucknJ f .-i 

lfti-s : ay Li+ rv»:u‘< jmi >J tti H*r;ir KV.VRir Hj ick-f 1,1 Pati^i" '[■«.'! HUT.-P-iiry, fb>. L'.PHN ac «i\i -a-c|i:..e 

SiOIK ivf pla i«.ivi bans Tafe lia'b' I’J-tw-l nf 1 iv-iuir. is „uVm that Jr-a; hai r mirarf r frwa hw mmy )«|n, 

FllT n nrfll Wi^-AHiln Ikdy ln .1 lh T Wi 4 n .P - ir. p pT.nin.al TI- fllFl -Fl 

".Vfljr .Mil < aii , .:.ia h - L-."- ill kinia ■ T Ii- j. Innlaun.! ar -1 (lAKiit dli-ai il 4: iry "far 1. -r yr.- v 

ibp "mib M 4 by bf" iht tM"-p> ™#. w^jr aba Ki>;^ fnr h<r iti| *tut m wmaick 1 a. ojmptmiS. 

r!nirf, 5 i p;'ft.-i -"'Mf ’.."! >1 'uiS<.....p >L"Tf"> : kicija >..[ llfl *'*•■*• Wt ulvrjn van ia m-q^tapimi 

i->! n¥i---4r. timl .. tier enuiv IDsu li-nr. ill iiu .ul.I has, ..i>.'j Uiri .i'l . piiuh. bw -•r-in" uii nl j" -." 1 ia -:nJtr 

L" K-nii bar Hfijp I ui 1hrrJ3Tl> Jdr. diin. P-pis a a p. Imoiift! Frl.rt.l if ihp i uallj, tbp rr.--armr-■ r r rifcj" -t* M.i-"h» 

1 ?ljp--" ^? Vi Sir:- s.i .4 i J . ejitf . LxuniJ. 

‘ AftC-r e s.i t 1 1 1 i t fv* J¥,ir.ir c 4 !F !/*c &.'-.n>, '.I'rni Of HojficzVE f f tfiW 1 v. I'.riaO uf-vr^.sst P'1 Inr- 
.y-EL-r k >: jar Ever : y re. r. s! - In Lies n'.irEi; : ■: f r :-."n tur pr-.'i i.-j - Lr-.uv. : 1. r.di :■ niw In. rr. ■ I - ■■■ ' sit 

two 

Thli .< ju i mi Ef Eu -■ .uv . 1 ■ i ’ .r. "it ili. Loi ii.il I •■"-i r r.l:-r. i.aily. 
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Mmt /w SF^ar It <v offcf MamF ytwr Amm. 

IT EH ZAJTERH StCT l Oh HAIL OR-SE t 113 
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LOS ANGELES, CAL-. 4&G Wu. F« Byddib*, 

«M Mill 3i. 

C J H1AIJ.H *- U JTD H Ffct ■ ITL ^I6FM TO 
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JHNd p*3t r h^K, rui? Therma]aij r 

I :ia;T? marked ip the Hu]* square below 
the model wanted. 

I tEK’Oflf $ ________ 

□ Model A. for use on. electric light 
service anywhere,. ind.ud:itg the 
i Deko or simitar systems. (If you have 

3t e Itchi c ] i S Li: 3 Lit yoUt hc:rrt* r j-du should 
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Diagrammatic 



Fit;iiro J, 


A diiigrampsacic figure t« f die niLaci^ fj^dltoo 
of the praiEJiLft with. the surrounding ducts, 
lisau-rs and orgarA. N'rj’L- how she i^rfthTU: 
iijissm through. lb* predate And i 3 :h nritie miist. 
pass in chin tu !>c rasly or pain wi]J result. The 
sftninAl vfiifk'i lead into In,- ppj&lilin ;uld lilt 
secretion Ihere passes into the urethra. See the 
important bfi^v«n the prolate 

aji<) eL“ LhisLilfi iii m L seminal vesicles. Mote 
also (heproximity of the prostate bathe colon 
and amis. 


*The line tttnttit:g from the star at thr 
right skews sphere 1 hurmataid applies its 
in fro’red ntyi in ihc Cflfcn, directly hr 
hind the Fr estate Gland. 


Cl^Tnirfci 1 Pa* bi T-v 1 “ ■■*■ “!.'■ TliffHi^l , S-tv:iii--r . !h-. ■!>. 


W ALLLVIATIVt METHOD iM Y Ki.JSI.VI 11 !S 


Why Many Men Are 
Old At Forty 

Many men aold .u forty because they Fail 
to recognize the meaning of lilllr symptoms; 
little ^i"U p. little annoyances that often robs 
nne of much ha ppii: css. 

There are. mm ic-iV-r? rise many times at right 
to void Mine, niL-n ■who have :;.clien at nape of 
the nit* : ; n<’ pains in i n«■ limit, men who 
have aches in the pelvic region Or ti-r ;ier- 

ifteom (crotch), men who ewagerate every 

worry mid rare. Many uf Liiese person? ate sci 
busy with the affairs of Life that they do not 
know of and. perhaps never heard of the jijand 
that often Caus n these symptoms—il isTh* 
Prostate OJaiidL 

l ook Af retire 1 

If you look at Figure [ you will see a diagram 
of somtof the internal e-rsas: - and theii i tLa- 
tioai to each othtr. This drawing shows you 
where the prostate i^lond Lr. Kk iikiI. bow die 
bladder is drained through LL and its, general 
Connecticut with the urinary system, 

V >i.( will si i.' that the protatr gland is skijicd 
afit*!’ ihe fashion of a cone or [icar and that 
its ha mi ctsls agaihAt the bladder. Manually, 
iL appro si mare-. i1> y./r of n large English 
walnut, but when inflammation and swelling 
attach it, the gland may he ijicre&^d in size 
Ctfftjfidrrably. 

Dr. Stone says: 

"As tin* I fhe (Mroetftle gland? #wp]3n. 

It bulges Lnto Che reiU'.nyi and into I Jin 
blaster -dag r-.:: ir.iiiviLKn- It: I he SlSC 

of the bladder ifloor- mid carrying iHe 

UreLhrat opruLi^; 1o th@ summit Of the- 
proj^tkob." a™ — iMr^ s=j 


T IIHk^ A;.jA!i.^ HETttOE 

cm 


(C) Jeff Behary 2019 


64 











AhV'.^LLA 




VS AL-LEV!A1TV X, /WHOU IN FftCiSiTUEl IS 


PrtJsU'f litis 

A common dkwcksif ni the prostate is culled 
prostatitis. A ihm -.vlil?i■ 1 l disc: barbie <■£Ir:: 
appears^ especially when one mu:--. strain at 
tiine yf ;:<■<:■ i>] movement This i* c>ft«i accom¬ 
panied by a burning sensation when m i in.c is 
pfcSsfcd. Msi-iiy flrft Compelled In F'M' ofleti 
during the right to void urine, also go fre¬ 
quently rlLrinp ihe day, 

Disturbed Functions 

Where ‘.I‘If -1 r: > !i:' ,^.:1 .T i.l; : 0 :. Oili] MY.Ilir.f; ni 
the gland as in prostatitis, the disturbance in 
the prostata may interfere with Ihe normal 
Jtmelfoninp ni ihe ■:Li>-i*ly relied Organs, 

ii yc-u. look again at Figure L you witl see Lhe 
relation of c-ne organ to another, 

The J-'per i ji:lI II; ‘.I id h ELuCTUied wilbitl the 

testes and conducted through the lilLm 
( iLlleil i hr ¥j,H'‘Tiistic cords, to L'lc vesicles. 
{One testis and one tube are indicated id Fig, 
L) The VtS^kl are little reservoirs to con- 
tarn the fluid anti! it is required. Thc^ vesid<y 
open into the prostata nrt thertCc into the 
urethra. Where tfcwe is inflamm alien of the 
prolate gland, wit: 1 . swplLEn-s and am nest ion. 
Llie 3l.M i:: ; il liH.iVH i»--r*S. tif the fluid and h3u:'.d 
circtihition may be intercenred vl: !■» 

Sometimes the seriously in da rued and swol¬ 
len [>ry»talo lying against the ftcUim, wjfl 
interfere ffiih Llie bowel rwrvcmenl, 

THFRAULA1P WETHOlt 

Cl> 


A,V. 


AN ALLtYLATlVb ,-VETHOP IN PSlt JSTATITIS 


Bladder Symptoms 
Note Carefully 

rnflarzinatuiy awdliug causes the prostate 
Lo bulge Up against Ihe bladder and iii.nheft 
it difficult to empty the end re corded of 
urine. This c-onrti tinn may br ing about hi a drier 
imlation, and in many ca^es- ati al ;zi- ---1 Cxm 
sLan t des ire to pass v ri ne, i i I in- : ■ mdit ion is 
not checked j a serious inflammation ni the 
bladder called cysblis may develop- In aggrav- 
:'l! oiI ease* the kidol's may bee cme involves.!. 

LZ1 Effects Ort Nerves 

The ::itvi.--. wlnb abound within the pr— Late, 
are sensitive and important. When the pros¬ 
tate is inflamed and swollen, kese titrvi -v may 
!:t deadened, [rriia(ed (it wakened by pres- 
Kiife, ju*i :i* sour arm £: poes lu sleep" when 
you lie upon it. 

When the prostate is irritated by inflamma¬ 
tion the nerves rray be Unduly eicTrd > - =::s- 
ing unnatural conditions. The nerves of the 
vrhfik: body nay be disturbed by this coudi 
lion — so that worry, depression, melon- 
ehoEia, and a stile bordering on neurast heivi.i 
may attack the sufferer. S he nerve c enters 
zn.Jy be Z> irritS1.nl ibjit rcde.H pa i :\S : I nd ilfhes 

i‘!;i\' turtur*' |!:c vii : i-ri. i ki p.'iip in (hr: h-k 

is generally nv>si.. pronounced 00 arising, hut 
improves with activity, and is the least annoy¬ 
ing during the JatLer pari of Llio day. 

In ii\c forcgw'tg brief in if f?4uctio>i some 
remora have been mentioned, <?»rrf on ihe \,f- 
it-vd/Tg f'tfgr-j x<m$ qnex/ims erf anfii crr-'l, ad 
in flit: hop i* |fail thr Trader gair) mijitc 
fMMrledge Of WHY M,\ VF J/.K.V AREOU} 
.■IT FORTY. 


T tlLkMALAbL' K r ) I ij u 

tE) 
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Af- Ai.i.t:v].\i Lvt. /wEiufju i\ f s iuwiAi ms 



AW AI-LEVTATIVT.- i*MTTHQT> IN PROSTATITIS 


The 

T h e rmctl a id App I i ancc 

THERM ALAIE has accomplished wonderful 
results, ’lliis little booklet tell- you what iL 
is; wii;r ;t done fOff others; and how iL 
pi if'-:. fthoUl QOrYtl .at i iijj( phrfUfiflf Inflammation 
and result ant congestion 3 ltd swell! ng, so you 
can j uclm: for yourself why lL will likely help 
you. 

Much ls said about glands these days. Experi- 
nlHil>- a r-i an- t-fiklng: I:ie glands n* animals and 
reediti^ them m pal leu In with ilie hops of 
tkrijtS for Lrj£ patient what the patient’-, own 
szhmds ^hijuLlcI have done. 

But bh’l i‘ in itch more desirable to have our 
iwi glands iii heaifh and working properly 
than «o depend upon the gknda oT the lower 
animals f 

So we come to you with Thcrmalasd, a con¬ 
venient moans of applying vitalising,, dry. 
electrically generated, thermic energy, directly 
in the iir^-i in hie inflamed prostate, ir. a con¬ 
tinuous manner, correctly. 

L lienxii'iSjEi! Applicator 

'fire THERMAL AID applicator is of suiLahle 
>io.- and 5 -lt;i|.n' to be easily inserted in the 
ii('k:t!i;;] reL i .lul. It is ni:?i !f of hard rubber, 
very smooth and highly glossed finish, I "ha 
THERMALAID icquirep. electricity. It you 
do not have electric Lights, a battery model Ls 
obtainable 

How Thcrmalafd Helps 

Electricity is not applied to the body, ic is 
ue-rcL to enerni/J 1 l he applicator whkh in turn 
develops highly beneficial infra-mri my* widen 
arc radiated within the pelvic area, ar.iiv.n iny, 
\hf walls of the rectum and extending Lo tkir 
prostaldt gland The temperature of [he adja¬ 
cent parts is increased, and Lh* temperature 


i ■ Mao* ■ ■ i:ti ■ l> l> 


nf any iwrt ni thfl body is raised, he it only a 
little aljove Lhc normal body lerapetature, 
l.>lc,xir i is drawn |ii ih# -.| n i|, This, phenomesvvii 
is called Hyperemia. The beneficial effect of 
THERM ALAI I) employs tM* principle. The: 
stagrta.nl bkvxl in the inflamed and sw^hen, 
cCwinesied prostate gland ls stimulated Into 
action. With inrreased circulation, the con¬ 
ge iu jci*i in relieved, Vhm the tOrtgeslLOB is 
relieved, the smiling sliould subside and ft 
normal condition is encouraged. Nature's way 
of dispelling Infer lion and congestion n by the 
circulation of the blood- 

b 

Puts To Work 

IILhmI cleanse?., blood bu:]ds, blood is the 
body's greatest repairer. T11E RM A LAT D 
si mply puts it to work. The- physiolcradrit wi iuld 
tell you Iti-it dip si--e uf THERM A LAID Ln- 
i.r^Hvfs the bseal eir;‘.u.lahun qE blood by its 
action upem the vaso-malor nerves - ; he w,mid 
tell you that its action iiKraases metaboLIsm, 
that WOnderi ul chemical act inn by which ii;l- 
;ure, ihrough the blocd. virtually ttvirs dowrl 
itreoleE and rebuilds with new. An illustration 
might be drawn hy comparing rhe prostate 
gland with a sin nil dirty sponge. If clean 
water is taken up by the dirty sponge -Hud then 
SH'tuee.zed nut, along with it tlcc di 1 ??. In Ihe 
S4ime way, if in activated supply of blood enters 
the prosSate,, it causes fl, flushing out tending Lu 
rs'ileve thfr congestion and in feu l ton present 
Thai is why the -I t *rh.-|-^ ul the prijs^iie i=irt- 
<wd, con^Liiin removed and rewtoradon of 
health and sriength encouraged. neglect 
of hfi infhiKCii prostate may \Curf to ha»c}%ii 
results. If relief from PYosiataiis means more 
i ban dollars, you will reririizily am-pi. with an 
open n i od that which nuiy hi quick help and 
that which has served so many others vrilli a 
;<‘^ncc tieyund the value -f money. J'he 
THERMAI.AT I is pm tented in i H i- ; irnl other 
counLrlcs. 


~i i - 1 gj-! r-\ t \ i. --. I \J y. n: r 11 n i> 
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A.V AUI-K-VIAT Iv i: ,-sLTM QD I.S 



pko ^i'ai i l 


"* Mi.lJA | AMVt: ,'lhSJtOLi IN HRCJ*yi,V£ \ I IS 


Here’s What Individual 
Physicians Say:; 

I’hysichins who have- used Therms.: aid entbua- 
i;i si i..-4'L 11 V endon* :mt.l j-tfoommcnd it. 

A Tf-ntttfWi physhian writes - . 

■++■■[ us* h-riiir T^FtnsJaid kfl itty tr*C 1 *Cc a. Jot 

-ll H-ni CM i::V:r.ii l',d 'LuVil U: my pattffllS; wh(J 1/.h- : - 1 rrt 

offl:vrinthtly Colne to my office futf I ! trzient." 

A California physician addrutt.s ui as faUmi-t: 

'•"•"Mud) In iny Mn;.vn- ■!:■• iw TiientaaiaiiE 
was fn I lowed by in ;:nii:iLc arid great t-_! ic i. *“St 
also swmfd to ri-lieve- n. liight tendency to ci!ns.ti- 

p it-.. I; Ttl-ri. 1 i■ ir.i.*..•(• a. Tegular . I.ii vr.u^lil. 

in important :n these cases . 1 

.1 mt.du'iri i.'titminfr far tf/ tfti frtr^i’ riiiT- 
t*wd c&mpnnKt writes: 

"S<MT«-Linwi w art wiclbud to It a littk- aUpticiJ 
BN U-i llll * •'!:■ it-: • y Of 1 ::tSi- illvb OmCNto ■■.; VaCJf 
;.rr adirerLiM:L iEowtveT, I know pcTscnilly of 
Litre e ui ■ =ir ei 1;.I>■■.■.- wlio have n>t l liiem with 
n rr:l tcj.mLIs. iouintr in. coiilact 'rt- iih (hon- 
lUldi of 1 jn 1 -fi!;<►>■ (■ cE- 94 I do m my work, [ will be 
jjlad w aiiKtrcii Llrt net oi y<m iiiFlTurnfiu in cs-iea 
when jL ai'ii-licable 

.Suf.h 1 ynbeHgtDtia from the profession, atsd men. 
who are in a position to- offer judgment of the 
y. Mo, 01' TTiPtnulaJd, riiould sullen ro enn- 
> LhL'« I'vet’i 1 rit most ifteptioai Lhal Thermakiid 
L-, everything we represent it to be. 

A. SaiiituriiLins Repurtin: 

Dr, Kystul’s janitor ia, a weihknowii itislitu- 
Lion at Chicago fils., recommends 'njeimiilaid 
in L>e following letter; 

"Wt hi ■ i m-.-k is; jig ill* I'lr-nrrr- Thf-rmal appli¬ 
ances Lot wen ■ time tluJ hare found (ho : to tie 
.cry 'iienehciul.' 


1 :!*• U.vtAl.Ali- 

fftl 


Specialists Testify 

During the period 
from hep-t ember SQth 
through November 
£th, FJ.iS, an out¬ 
standing group of 
physician ami sar- 
getms were called 
up n to testify re- 
in n:;:ii.: Prostatitis, 
its symptoms. and ila 
trcntmienl- U is : i,c- 
v. if Leant th;it th l S- 
Lin-wip in.'SudrcE Urological Specialisia. Uni- 
versELy PfoacHonSj thf: department hcadfi of 
tnrnnu-, l:ii-pil:il-. surgeon* on ti-C 1 otfLl’fs of 
hofipitals and ncdicil ossociatHins — d«.W$ 
of untn^jB^toMbl* ^Landing ”i t’fi^ir iiioii.^- 

-lAi Lhii is m£ ►i J ii|ftl|lnf Mill 1 ! !»! HMwl 

rHA914 I ra ni-r-a in tsOup TiillhhildL) 

porter *, -If. f>. iGrirJwtfii in AJedr-fjVi^ /.’W#; 

JCTTi-J ill IiI.iJA l' J|- ' :.;V 1 1 ri 1'..‘f 1. .f i. I 'Jl ■ ■ ■ :■■ 

.Ur-dir -l! ( ■' ■■ i ■ -ri : ,J ■ fil rj fjjf 4 li{ i t M te.H ;l t -11 

of u 'Wtjc A'Mpitol; weiwly ytarf' >r? fnurffcrf.) 

Q .^- 1 DukIoFl Lida prastatirtis i.s u tSi-iCAKd pra. 
fils' ucis't i: r" 

A. ' NoL Pi'i'C K . ' 

.That :■ L. 1.: i ■ ' 

A.—"I 1 :Vm> L:ume Sn.im tratiriij,. i;s.y---:ve 
Sexual activity, unnxicimts, i:ifec 

[hM'is. ji| s.n|>j*ren( ^lTuctl2^CJ P dte of 

which \y.1-1 tlWigli, (iif prastale. utd pelvic 
lii ;i.:i- ■ in : rir' ■; an :nid ari'Mmd ah- Nrt cb( 
rectum of l.ladJc-f, Of pc-rin^um ,’ 1 

P&rtsw *. .If. if. i iiradipatc -*f * famtimt mi‘!;'k(i;J 
schevt; has in ■■ cVHJi.vf.'ii w-ith >•«-:• n hospitals; 

at ftfi,;-.: p. r :;yiicing <jcinrat ifirgery. J 

Q.— f.So Ear ;l> I-I s-yhlptoms ■■' ■; ocioc^nfcpd, 
Dcvrur, : h there any awetlii k uE I ho prOSttM 
fitatid il C«intctif*i w itli Prwtatiiis ?” 

A. v'tHi ye.i. there art I ■ .■ 1.11!•! tv Ik IIisie. 1 ' 

■Q,—'■'i.Vh.it arr: ?™riLe- uf the ij-mptciras m" "hat 
rtisordef, LA-etijr r 1 

A —' 0 :!r- Of (ht ..ml-::.:' byr^Horus psin„ 
fn.fquerny of di^'iTess- in tEit perisi 

r ink or (he fH.il I i'. of l lf l -:<lj- fH.'ti*-reH the 
Itgst, just Lack uf !lic lei-ic-k-:;. (.ioiig on to 


1 in::- 1 -v:.■:. i *n:~ i .: it 


■Si 
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(lie gc:ict;il sy in']': runs, if nay rausn l-.irk- 
Kfct, «kpf(4IK4 Ami nKtfefKholi^, MWMlilifl 
la the caslent i t lEi>' in-fectLna. h 

Q-—''Assume (hit lhe proem ft infftCfcltt^ 
wImE w;m!-d Ik: ylKir ugiifliiHi sit to l!w lew ci 
Ji«tL in c:.n.iratctiun Hi cnt w i(h 7" 

A.-' . 'Tf ir:i^jt >,:, i gable U.K4Mt *c l'.avO." 

4] ‘ Will yt'ij frnm yniir e-x;i5iiina i !ii?n, 

sn-d nft : cilia ilt'ice. f'Tl tiii laid) whit 

you diifC'V^f L*d .lI i■ '■ i i il ?" 

A —■ E H Lll£s il k A T-H.r.v ='L 1 11 I :-1 -J tttvitK (of* 
producL:;;..; bear in (Jre rectum. ..r.d l3i<- sur- 
ri* mdififf (ki-ue*."' 

Dorter * r Af. IJ. (E&ataicd al Yoif tinwffMv, 

ifm V'ark C«ffr0. <m& Fr,-[i., r Hvtfitei; 

i ■■tm! I 'fi v ob^lvtries, rrr i/uv.t .mi 
direete r af j Jizrjjv hits jjtarf Ait j ■?.*>-,* of 

#i"J fit, t. J 

Q - ■“in vour epintjn, DwteHT, would it b* 
i>"Drs-iar y tor ;l iiJiystkim In insert this jup- 
I'Nauoc ivr emild rln; rcraEtS t» iibliiphfd by 
IV patient hiitlseli LiticrCiay; the appliance 
t fherinahiid 'l 7" 

A, ‘ Oh ■ : L o L L'ltsc patients hav-e deme Ll 

themselves.'' 

Q-- "Ijn viiii fi’rdhii Cht in>1 rinniL-iLt ti (hem r" 

A.—' Yei. or (Eiej &■■: :! liu-mv.-li-rs,'' 

Q,— Tho (hL-y titr h at fchJitte., JJorUtr ?" 

A 1 t»w icy buy tl ■ 1 . 1.-1 rnn:- nc and usa if 
at IwiK- ’hi-LTIj.iJ-lvi i.'" 

Defter * . 51. D. (j'iiTir-efcd at Chicane 

IthJcA Me.iir.it ( ■i'-', stu-Si. ,: i: ft ff4 d at 

i-i-'i'f Jf Lindun; v Jt f reft •..• i. a 

LK-.tt. of iV j - ■i' ii, > -ri ,t U\r#t . r^t,. lrhJ on 

I,/ ,' i mi /■■•if'.u'li . 

i?- : :i l '-t- yi 'in ■: vct ust'il lita.1 in Lke tr« itmemt 

iif Che pn i:-1 hii- clkii ! ?" 

A.-^"Y«e, 1 liaot. 

(J. "In i-v! 1 . 1.1 cas-rj. w i: !ii v<v: iitllttc fstJI- 
imxlicatioil Tii - ji^- Jif'fnit, E li>:1'ir?" 

b^Eiciaj il ri; al>*nliice"y prijpc-r wlitrc Che 
pSlittiC H'linl I i: i liu u- ItV Ik fi-..;: : : ||a>r ll'.J llim- 
iit iicr:x.lt. ' 

D-'cl&r * , Af. D. C Frfici i-'eJ irf • z-.\t 

.7mi' Cutter# of Tf ii? i. iJy >:■/ ■Vx’-n 1 Ka^Je,' apwkriEjj 

in ! 'r-'.c ■•. r.: 

0.- •■•[>•: yi-s. Lift Vac. : !t catci of iir >Ca:sC Ln- 
l : i i:mai : ■ Oc»ct ri " 

A.—'"Yea. Ic ii 4diriitjdlv ind^ictd." 

tj ■"[* il jiL'ivilile id" .ii T<l.ir;i"' lncni..i; in 
mjiirr hiitliell JsiviK tilti i m _ i -_iiI i'J'hcrm 
alaid'i withutn ihr ,ii i of a Miyjkisn. ?** 

A. "Tt nhe iii-iiriirri-*!'= are iolbawrd 1 do net 
Iw’ieve Ik-rrc la -i ]ircil'aMMi.y of the oiw 
r'inijC ti:c intfriiriHii tci injure JiimsetL" 


IT HR ri A IAIOMETKO V 


flQl 


Brief Statements From 
Many Customer Letters 

I'ltHHf refer ‘u p’f hii utter j/i^,n j! !eft fffruty 
.•ii -fi i/flWnlfHi if yo-a up> it for name u*Q addrtti 
of the author. 

10,9651 + k *' i iiiowtd 111? Thermakid Ui him ifni- 
ily 4 ic>£twC yiii'iic- mnntha a^Ch He Hft4 T "That it 
nC : enr:fire; I belJeVt- ic i* klrigh'." 

10,991 *** "A ftw days ago E rti.fiVo! eJh- Tl^rin 
a'iajJ ouifiC . . now ! icc! rttucfa bttU;r aLrcudy. 

J find it very isirlyk rci n-* too. ..." 

1QA69 “»-'Ltc I :c ;l-H yel-.i 3 anl more (hn,n *nr 
priafi.l klH'Ml yniir Thermakid. fi will be itinr 
wmlcji tixinrTrow »::rii 1 1oi*c my "CsC Infatm^st. 
TTlt painf. in mji 1>a.dk are jfCflf. - . - 

HUB* "■ 'Arr. iilfii>■:■ I u.iUi me iiuklfE A TliKrm- 
alaid EnstriL-l i Vioff comp* lied to void ever) 
\% nr 1 lionrsi duriil* Che niglit, I ran r.i yv rrsL 
for d and 1’J InSflFB after asliii; m> A for 

l wtykf. ..." 

10,903 » i *--Jnsrt x Je w Liilfi CC- IcC you -no - whal 
piKir wumlri iu| Tli-i-miiilajc: ikme 1<W iSlC. Lf.id 
ihc :i;il V.lcIic- :.j bad cuisld iiardly m/ivo and ■vhrr, 

E ■.' oul! sic -Ii iu ii i :v an hour L tOuld ! ai'dly J!« 
up. 1 have Oiicn ini« iToariMeisn I - iLaie ami iny 
Dai; i -s .V! g-firw. 

10,679 i-' * ' 1 ci.!*;:« *s --.^i ! LI jcmi hluv- nntcli 
iHLtS 1 have dairal frWn cV use nf the TherfflA- 
]:i :i’j 1 rdemi a week a-". J waa u liLtlc *L epl icnl 
vAilii i i-rd.-ret! as 1. lud irsc-d m many Cliiiij;^ 
Wt diootored so rBUrli lA Hie tut fix miKiltii . . . 
iiD mniLty ci nl I .: Che I'lkri: d- id if I rcsuldnl 
urt in util !. 1 - I feci iO much dilt* reilt m jun 
CfHi Wf-tk'R I rial. . . . 

10,906 ■"* ' [ ..m a &r-'kk -i'ict. Oi-d ch« xi yen 
know rLunirts- >■ m 01 At *11 H r- time. amL lM-1i.vrr 
using the Thtrrtia:aiiL I txreiLd hatdiy do my wnrt; 
I ccai - -i lli-.- NVT---I h-tiTtiin? in my rectum, tru" 
prior tak r.a Lfct trcaimmlji thia 1'-Ii hav: aSmcsi 
U-ft me, fc'y ai'i rtlK '■■■ - n-.i5.-h. but now E 

enihy rTLJ' f ud. I na-- so i'. ■.• ■ •. dnnici'nl 3 
ivciild have to y:vc up ■ iy j ■ a:.st row t:iaC has 
((really’ IniiirovL-d and 1 l uve a ICIOCh hfighlf-r nni- 
lnok on life cam.! rvyr ee: : ii:j ml ecreeral , ■ 


THElt.VLA0■'■II' y, i: i h-| lj ll 
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Answers to Questions Commonly Asked 


WHAT 13 FRO$TATlTiS?— It is &U 

lupLinn of Ul* pPj-ftt&tft fflpjwl. P’re q unfitly 
g(Xi?™ pan.nd by iwe3lLAg nil* I congi-Hth:□ 

WHAT CAUSES PROSTATITIS? --Pms(A- 
Utis [UllV be due to « rni^t Liti caused by 
Sexual excesses., FHWirrbeal EnfeCtjOll. 
drUE^. nyslitin, Lmahift, LfljUTlCS lb Lbe 
pehjti. PM^Utri, MadSftr. perineum *T ail 
iisC r-uoji in iribjHceiiL stTULlUTOS. 

WHAT ARE THE SYM PTOMS 7 — Gorranjpifi: 
P’|‘|.I LMlC-y Of I inn Alien, with jsiia. ]s.ijcis 
in buck and UlL£ha; CilDd CTOtCtl ] 5 Al 7 lfl i full 
fetl'injH' in r«:h:m.: ncnra-iLincra n:ul IrrLL- 
■biLLly 

Lens Common: ilrihltlli.E: j>f urine; dc- 

fipoi di.’ii'"= y :.mi] caay fatten*! pain wh«a 

.liUULJL 

HOW PREVALENT 13 PROSTATITIS? — 
PoistiiuiLs may appeal- at any as*- but l* 
mot* prevalent 111 oWfT mm. 

WILL THERMAL* in HELP M E ? — W* 
don't We neither diagnose Uor prt- 

i-A ri bu. If you bn.vc nym.ptOSfi.lft Of PWSt»- 
tlUg, yrnr trial of TbelTl alald made under 
full p?0tec«en Of OUT 3lbtir.il Money Hack 
AgTfr-mtfr.L offers the moflt ronvingbig 
cvUkzLce. 


WHAT IP I AM DISSATISFIED?- - ftetUTT. 
TU:-t mala id w^lTikn trial period for- prompt 

iMsmpletc rcfunil Srfie pagr-K IS i l r:■ I IL3 re- 

saL'i.ili.a *ur reliability. 

OO ALL DOCTORS USE THERMALAld J — 

Spec Lull Rig uaii itd jjj j.k iplt CtaliJ\ S&me 
Iwvr vX:-»n«!v«r apparatus; iilAlherniy Ls 
used ai wiftl a.:- H. otV'. et li'. e bejit. 

What is the therapeutic PRINCi- 
RLE OF TNEHM^LAID? Heat; Th.-imal 
eiltif-g-yj Infra red rnyy, 

DO DOCTORS USE THIS PRINCIPLE? — 

Yes, 

IS PROSTATITIS ALWAYS PAINFUL] — 

Pair j* ^.-IsEom, direct. CettaJd familiar 
eynipLuins are otHnn-wwily pri-.a nt: i 
pflSes 14 BJUS 13). 

WHV K HOUtST MONEY WITH MY 

onnFR? —Charge areounte mu He Vxik- 
keepiti^ ekpeiLst: ai.ii would ic'ieke Thel'flfl- 
Alaid expentrivc. A cash policy gh'CS 
irutnal e«mfl«iy. 

WHERE IS THERM ALAI D APPLIED? — 

Within the realnm. a bIiujT .ipSCc f HflSl tllfl 
o;-:t;i!n:j The method 5ft hyffienlc, 

effu'icnL 


HOW SOON WILL 3 OET RESULTS 7 — 
Some EiaLe atArllinp change in Iru? than a 
wrek : ftome require Jcsss Lime; (ithcra much 
more. 


IS AID NEEDED IN USING THERM ALA ID,' 
NO. Ton euji lie <kovii and read WfUle 
using- Lt. 


13 7H ER MALA ID OPERATION COSTLY? 

■ r?: i. Only a rijk-ti'ifi of a i>en^y a n^y. 

HOW MUCH ODES THERM ALAI D COST? 
Only JSfculYi u j-ot! l-.iivp r- Ii--iiLrlo l.^tita 1 . 
I.Iom#y iYtiii-ne:L if net sdUftfled. Crimea i-L- 
ser. -a-llh ot-bflr ir^xL-tn metbodft sllowa 
TlLnj-.maJ;-.:d lcr.v prilled. A balLery MixLftL 
foe wt.4to tltc-ro oitre no eleetric HjftiL j 
At .slI^dtLly Eii^'ber tOsl is zdsn a.v aila n-)e. 


can women use thermalaio?-- t r c5. 

JiVvr !Tile mid pLles u-r reelftS eutislapatLOJl ulf 

w lie re beat l- iru'Ucatfd ror tt\* relief .er 

Irltan-jrnat.Lafi anil aiveiLliji^ in the pelvjt 

ana, 

IS ELITE MODEL GOOD A3 MOrVFL AT— 
Y?s. Brith gperute 4on same prLneiple. ELiie 
is- Tur pe?B0ii3 without eiectrlcLty in t lielr 

home. 


(C) Jeff Behary 2019 


69 







JWAUfVIAmE jnLTHOU EN PKOSTA TlTEfi 



■\N Al.3.1 VtA TIVT. rnor a PS 


i j j«i>i -m : i i-H 


Common Symptoms 
You Should Know 


Frfrq-iwney 

c f 

Uririlici 


In fraq-.ifl’icy of urinatKsn w dut! 

rr-alr-Lv Lu two r,flin«a FJTCT inlhimri.aUuR am 
COriRCHf-fi^ ruAsLelfB I he Hadde i* 
nun? a* n alt 1 vc presence erf 
urtne, iLn.l lienee Lew abLc Lei aup- 
pprt a tariff nimmilL Of It And 
flwyvT.itly, a.- Inflamed and ntYuUch 
prwUte* gland may "p-HIBh nr hurtltt th£ floorer 
i Ji« V miili-r sip - - causing warn# of iiri.no to 
UCCn.no ■‘pocketed." This not uiily lffisens lh* 
C<i pa- - iy or :ho bladder ArKl nia-itw* it rcyuire 
cmplynyf it shorter InLorvalf. bid atto permits 
■ ||U ratatr.i^:! contents Lo UfcCOflie very NTiiaUsiy 
al tjci i(*s and further xlmrleii 'l:i. brtcevnls. 
Urination Under* Uk-C- olrsummnMs may he 
I ■■.ti af <l. Often I hr- jufTr-rer'a s1pCJ> is broken by 
TLsing many fcLm.es during ih* aiy!:i In empty 
the bladder. Jn nany ifustaaiCM a sufferer from 
prujitatrtia may refer tn his diaLress an "kinder 
trOfeUk." In uwHiifl C&SC8 a serious bladder Lll- 
fl Animat ton ca!l.«d Cy*tiLis ti:^3 develop, 

In aiSdittm In pcnudble n;lli. I pi in in flLO pros¬ 
tate i; land LtSClr r r.rrc: may 'lie pain low down 
. . hi Ibe iiseb. whJcli Iho aoWcror apauJes 

■■■flinj In q [ ^ lumbago. It nunt I« UOtWl Ir^t 
the SumlrtgO may t® due Id other ltu:u3. 
P t j Amrthrr frequent complaint i* pains 
Ti ■ i lA trie tULpha, When L:l^ CLirr.ptt'.'i 
Ihil 3 rii nen-e system wltlLul 11 it gland i* dis¬ 
turbed by Ifirammation nnd eonycplio:', other 
n?nm cwuiters may be affected in the body. Thus 
reflex vnhns mill acr.oa dbdAnt fmni "lie ivlt nf 
infljimma! foil may bC suffered Thc-.w: paths- 
rriay center nf tho naj>f ol L1 l»: Ite' K P'lirt.'h ;r 
down they may rerero&ae wiatirA 
Pams :n the pertnciLUL (livICJIi ate Often 
Lionedby patients. These iiaunlLv Like Thr form 
Q , iti A dull e.ClLijlx. Palo artnj j* full 

' am5 Jn feclm^m the rceLum. (pftert uccom- 
1h* |ian;es An inflammatory mndition 

Crck^i and ^ pnwtMu stand wheiv there 
is I i-IJS . ' h(: K l;ir ' lS m:l y G3L_ 
Kec tUT L;r(iajL.h Updfl LJ-.u rfittul Will -H- 
tcrlere wftli cm-^y passajrc of the bowel pen Lear.. 

Where the P*!tcnt a:JfL;j-B ftom patns Ln rhn 
bfiok or pi'jviu pain and depregsbon; wheA tlla 
aicep Is hrnkon by flret|iient nljffit 
risi: j jj. ; or w-]lk:l ail atlvaTKins 
proatite blJlammall^n bun-eases 
liis M«n ->■ uT weaknefifi and lowel-- 
ed Vitality, nervriiiK [cnKiLin, With 
Lrdtabliity may resi,dl- Phis net you a condition 
may e^pifsr Ltaolf W-Lth noiichmcjss, melah- 
ohpILa, tecli:^ uf aiaconl^At 

: i-rtis.It.vtAl-Aio ,W V"rK i.' !'■ 


H^rvoaSeiiiS 

flrd 

Irritability 


i 1* I 


Enthusiastic Endorsemcn rs 

Here are straicht - from -1 he - sJsouMor state¬ 
ment Ldkej 1 ! bodiiy and n'ilhout tllninia; fr -n: 
let Leri reach: ns; us dtjity. 

PJCirAc rs-fr? ru .fi^r KHoif'ir jJhJjltt >a- lift oSwrc 
cut-Jj .Ti'u-k e.'rrrr if m r.f,. for unitic uaJ addri'ti 
of ;J:.? P ii.'Jj.-.r, 

Qurcli^lariJjiig 

id^sj ■** -w . 1 , t 
real!? i iti i ised n; 

lb: TL'Milis E fiiil in 
die t5w & dAj i . . . 
dor.'I hive an h 
[Mtn in (he hats 
ix 1 in the pi-V, ir 
n-gion i i - y im;r.-. 

V'. Diildn'C | .;:rr v, irh 
inj- TI ■Ti':‘i|.'i l l ,ii:I 


W«s .Skrfi | CTi:iil > 

i ritTi i ij Il ij! 

11 JOtfB ■ W hen, n 
friend suKKt'^Ecd -• ■ n ” 
Ttvs-rmalni unliiral y [ 
pcofEcd ill hr?*: hut ia i 
! i:U r..>i:rr 1 dadded I'.i 
Iry it ... ili itlj* fi'kods 
ii.-* 1 .-:- ci■!!iiiifT;<-rl r: ;-|.j 
lu™- iA..f| I .i: 1 lookiilB, 
WfliiliE Vji\ r . e^chAnj;c 
I i f : r :ifen .iiit for *ay- 
Ihinp; iii. thu world.. -1 IF 


Veais of 

FViteEcis Service 

ip.jjl *-*-r h i$*l i 
b.iLiuhi iinr tii ;...I-ir* 
Tlier malaids. [ : '--ivc 

li'r-'l i- rfi; itln.fi j i-vir 
siiie. wmoul :cie peni . 

for n -.i i i ■ - il i. i - 
1 .ii :;lv lip. 1 -- all at :.H 
seTtised, F not 

mhr twice die prEce f 
f.pii-1 i'ij: m l i n- , ■' 





yi, i- —- TTi- pVhirwH i -jtI ..n ■ . pn in 

ih.{ Ii ■ p-.r' : ^ id 1' L .‘ I, - : .i:h>: til 


I JinTj.^lAl.All'i M RTH LJ P 
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AM AU-PVIATIVE VAK I HOLS' i\ I’htf**lA 1171 S 


. ■- . v I 


ATT^LLLViATtW PIW.VTAlt 



Valuable l or Internal Piles 
And Rectal Constipatiim 

An in lliJin'i] iin.v,l;:.m: 
gland with swell I tug 
a nrl eongestkiQ may 
distort the watl of 
t-ic rectum by pres¬ 
sure and thus ir.- 
c ftitrt; the tendency 
tmvard constipation. 
.V.;:iin, a t^htenEn^ 
fjr ecHisLrictin" c«jl- 
dtri n <if (1w rflCda] 
0|iftr:itl.:i lie* ■-(;■.!iin. it‘i ivi--: I;- iririy f-nli-.ailtLa.Ily 
retard normal evjc uatiiiu oE the fecnL matter 
simply ' nca use Lhe -ripening isnoi l-nigc mcwgjb. 
Too often the result fa piles 

FI fa a ; il : uf sunk" : , niii. , i”i win'll fur riwy 

n-.i’i ;is the murmal *Fye nf the owning i=, tle- 
crt-r.L ^uth it condition oflcn o-.ic!s to can- 
j( i: sir-ninFnjr which in itac-'f nmy cause 

in I r i iti I jlrlev 1 Till’S,. ||p 1 1 : .,vi-: i (r:i[en1 is 
often retained far Lao — a npctil form of 
const i]uit ion may conic ■ =ii. E'er sons aFfiieted 

121 ’11i‘ : n.!>. ,re. 1 j'fi .-I ir.iTt.L5 b addcctedl 

co vicious l_i v.n Evi-> 

How Tiuemioia U1 Acts 

The jic-ti...ri of rheroLilaJd i iwu iold.: 1 1 } 
["'here »■- jiiinLle. relaying II! it: - uT the 
sphincter uni nmxlt-s lor :!.i- tlufittion < f each 
treatment: ;2j There fa . k ile2i%-i-r% ri[ 
safe, swilling ihernial radiation within the 
le-iTUit'i, rici liEilI i-m fa lEicrynSml., ;m0 iiith 
;i. motion oE the cu i-eated blood within the 
vein- . .□> J ■ - o u: ■ recta] walls there is 

A M)d nty Lo flush out and absorb btitb 
tliOLL I :li i i:l ahil bii ’.ml '.ii'-.vn tissue. [| la 
Lie- : ji i^i: :t. r 1 Oper 11 kill of Ll i e THKRMAL- 
A1 □ principles (.hat brings us so many letters 
from ^raieful persons who have rscpcrirocwl 
i ^rotifying. allevbuiir^ elTei i ■ f ITu-i nuilaid- 


SurycoTt? Asked To Explain Relief 

Derto/ *, .11. P„ .Ve:,- Vart (.fffcialitt in t/yaiff j ) 
Iuuj* ir li fJ ;— 

Qr "Would you s:iy i3ia.f tbl-; Lftvke known if 
III* T!n.-i iii.iI.,,!'J comitettiii IrL-altntnt (or 
pLEtfi- 

At—”En if, far ri-, Ibcai is applied Oiere in tin: 
aiirlr 'vj.v j hemorrhoids ;irc rli .i :■ ■:! vein-- in 
l!:r rvtfum. ii >:hj imjir-i s-- ills: :.-irr i'.«■■■>i 
i'"i SwrftillK tic,wn.. Ot C'liirjf. L-mey 

ill inf it[XMid-j, in tlie degree in whidi a nun 

has Lliv lienMtf Thoidi:. 11 lit? Fiaf ’jioiTuancnt, 
lajpc, CKJerr.nt I tmer^lioidi Lliil vk >■- far .at 
c'i.-I . ny Ur fa teiEioved. Shat i& ■■!.!■ 

thil^, hut in tni- 3- s-o: r de K :. x: :n heniur- 
ilCMOi I wonld rfTl yit: any tchsoi: Ai'.y this 

ii i oP a cixun^leiit form -nt tne^Lnirii’ ,- 

Doitor *, if, i?- tCxMifrcj jHj-jJt'rjA iLi. r iiAr.i: 

Q !—■ I* hypcrcTuia k«niiria] in jiiIl rso.e ni 
:' r 

A: -V Ml Ltis." 

i» hyperemia, r^icti/i.** 

A: - Tljjirfi i i;i a iunditioTi si: ji:v Mirkiia 
of the *■.!>■, ■!!!■•:{ i!if till h:- ! is 5»ctf- 

v:i!rd, Milling s-i iicernse of the enLiry hl<jiii| 

iii dial (janknrar r-r.udran.” 

C 1 : 1J. d-i:-, i> htfii of arty value in piles ■•: 

(vritiijf ftioida 

A ■ "Kfj, it is." 

f. 5 ' Or nlfai ™Lise if il 

A — Il i - oT the sarar: :: pr^dutmyr hyperejoia. 
e::iif-ins- a il isliinR out and relief n>t ||ic p-ain 
e^USwl by (he dilaied vetse^ ' 

Patrons Say 

fI'isw 1 1 , /■!■■ i: mfir^ ■?{ Irfi ,-i,V-■+■ of 

f ■ Du-ti f ewts, i/j 's -ri^ rj ivri'Jif /<?r 

njHir arsi aA.ir.tt e/ the author. 

r 0.9W year* 3 aln., )S w: -.r bothered wkk 

eonitipa^inrn ^i.J i? 1 faiEnet : > i.i-i; a fasalm 
Enr .t or 1 Jatyj woeilrj gt( in a vrery had coui-t) i- 
■ ■ siii£ e- taijinff fho treat in «n ! Ii^v-c never 
laict-n .1 : ixiLive and my bowel acr m has Iwi 
Jn’eTtLl. 

+•■»■ -| ii;-*] Ii iic. Mr tci^rh rn.-nvr Fm-ty 

t- it tidily, sciniHlling :l 3i,i : nor rf -n* | /r 

ovi-r 2 yearn K* 'jacia^kif . . , m Y tirenKlk 
I-its t'etur that's why 1 ’.rout'd recommcVld 
Thrt ;i:. !. A " 

l^.iiaa ' f * “A few ye.irj nye J IjoLwru (-r-m ye=i 
fine of yOilr Therinalaidi, jtiiil | rtift ii- it is 
wotiierfiil. It rertainly j s w^th the prios F<w 
th.? trefl1ji‘ , 'Oit oi piles if n:-ili:iL^ more 1 ivi.>: |r$ 
iwt be ■■ iriing l-ri pari v.-iij ii h - anything” 



i rir:i •■h\a . •.»,: yif . il<m 
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The Man And Company 
You Are Dealing With 

The continuous Tccord 
of THERM A LAID 
service exit'll da back 
mure- Lban fi fUtn 
Actually the hi story ■j'f 
The Electro Thermal 
Company :=■ a mo-vim; 
pan of the colorful life 
Slurv al hi pfesideut, 
Mr.' TV. J. Kirk. And 
this unusual Dumb in a-- 
li mi rjT strict [jtfrwnal 
hortf'S'y, plus rigid buWfltSS inlegriLyhai with-r 
Stood Imcii (he shouts : quackL M and the 
slander of uninformed cLoul t. 

The basic pLKUiaslanccd surrounding t'lis 

(llesiiL rwtlj ait f:i--iIy imd+fratynd. Mr. Kirk 
reeq^nia-rtt both the iiarlling PREVALENCE 
of prostatitis in men and the miserable LACK 
of a practical method for reM ii-t; l he pain 
anil disability is ofir-ji rAtfafs He developed 
a safe home method that omild he sold lo all 
at a very moderate price — a method racog.- 
niaal by Bpevialiste fur the alleviation. of iu- 
flanucialian And acejftmpanyLrig Lx>n^tEnn And 
swelling of the Prostate Gland. Secure in this 
ato< sripELshmcnl. he told the world about it. 
Tb* rt-ii of the 5UWy tells. jl self iri terms of 
fateful pulions imailxiring i: ik : < thOLsantb 
and in the legend of respect and k bid lines# 
t has l.u.cn built around thi- man an,l his 
corn [.winy by who lcnyiv hiirij work with 

him, do business wfih him, 

Mr, Kir’-i started humbly. He located big 
plant ..■;ml general office in the state wfcwe be 
»iew up as ;l !j> ■ v. ;uid grateful patronage has 
extended his service o£T| es.ii- Canada and the 
Pad lie Coast. The mi a La Id is known in prat- 
il Ally every section of the civilised wurld and 
orders coi Hi; rsgjutarly from England, Spain, 
the Soucb Amerif*n Countries, Canada and 
M wico, 

Tllh;K.MALAtlCr'',vi I : * I H M 


I ]=jj 


Ai.aF. viAi ivr jwrMuuti ay rdtosT -p ffis 

Responsibility 

In Steubenville, Ohi? (its luuue city) The 
Electro ThermaE CflttVpAny is i'amiliArly 
known by all institutions, charitable ,i:i:J 
ftlherwi e: and hy prominent members of M3 
professions; by 1 he ministry, file Chamber of 
Commerce:, and by many private cEtl/^ng. 
iT.c ECeci.ro Thermal Company is oraani?*d 
Uhdcr the law* of the Smb- nf Ohio, Las 
an authorized tiapiEal of $50 :1S0.0t\ and ■j wns 
its own tniEldiup at Franklin and Morris 
Avenues. 

Lawyers, doctor*, bankers And others, send 
remitUnves with rlndr orders, no thubt feel¬ 
ing assured uf fair dealing, Shipments arc 
made C. G.D. whene’er preferred. Persons 
washing to investigate the reliability of thh 
concern More remitting wilh An order 
referred to the CMumenciil agency of ftun fir 
Brad street, or to (he list of Steubenville ii»ti- 
i ii( Ions shewn below. 

{ WiSTKl ; jSi k firing u.uy .>/ fktx, fL'.zp;- f.rt^ira £. r ,- 
'•'SfHtar wurttty „* ansf, t4 ; t „. u irlf^i^ssod 
s.'iitKf-t.j r'wjvtaff for r.ry,'y. 


Financial Institutions 

STEUfitN VR.LE, OHIO 

rj» illation aJ Exchange 6aflK 4 Triijt Ct>. 
The iSt. * ftf. Savings Tru*t C*. 

The Pe&plee National Bank 
Tl-a Union Savings Sni>k 4 Trust Cfl.npary 


LOS ANGELES, CALIFORNIA, 
California flunk. 625 Sooth Spring Strati 
Loi A reties 

3ecirrity Fir*t Nation*I Bank— 

7th and Bpflfig Los Angers 


OTHER IWSTiTUTIONIS 
United States Ohanlljer of Osrrtmtrce, 
Washln rjtom, D. C. 

AnbcrJcAit Chamber of Commerce Fn Meuicc, 
Mex.so City, 

Chamber oT Com meS.teutwnv iil B^ Oh io 
Y. M. t, A ,|. StcfJjienville, Ohio 
^teiuhenviFlo Hera 1(1-Stir {hT«w*pap«rj, 

5t&Ubenvill«, Ohio. 


i H H i ■> -vi, .'i Tj ■. iT> l i r r 11 o ^ 
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AN ALLIV'IAflVC mtrHGD LN VWOxlXl 11 F-. 




AN A1LEVIAT1VB AtETHftp CN PftiflS'lATn I -n 


All Physicians Are Entitled 
To Know 

J That the TIIEK.MALAID applicator [ a 
a gent-Mlur iji infra-red rays — those Song 1 , 
penetrating and invisible s ays lying within, 
the therapeutic wave length range of 7,700 to 
64 f OOO Angstrom Uni<3. 

7 That the elect l ie light mn- ifi THERMAL- 
AID applicator u&es a maximum vu'Mgt: 
of "Mil 3 voitswhen using a GC-watl lamp, and 
only & vnIcs, ^hrm using a 40-wa.tlL Samp: that 
its filed resistance is IS oimn And its maxi- 
nam current consumption less than tn»c am 
pare. 

j That THERM AT. AID markedly raises 
the temperature aF the walls of che 
ret iant where ir come?. in contact with them: 
anil that an Active hyperemia ! greatly in 
creased lircu at ion) is stimulated in I he sur¬ 
rounding parts, including the- prostate gland 
itself, 

I hnl the body Civ Elies l. such as the 
njsctum) will loten&te Hsuipwalures much 
higher tV-tn those delivered by Thernialaid 
when applied within the rectum; and that 
n-. patient follow-in" TITER MAT. AID direo 
doii.s fjin nmceiiv'ibly be injured m using the 
upplumce in prostatitis or inflammatory swell¬ 
ing of the prostate gland. 

5 That each THERMAL AID is shipped 
with pain. understandable direttLoaLS 
which -iiij perswi of niirrnai intelligence can 
follow; th:u doctor* whir have used Thermal- 
aid highly approve ihi^ ^uhk, safe home 
method because it affords privacy, ivutvin- 
3?m'e, Fi'f'dl efficiency, and requires a min¬ 
imum of r.u -c vi-ion, 

TT1L: KMAuAtti MKT'TTqO 


<2*1 


Thirty Days To Try TbermabM 
If Not Staffed ~~ Money BadL 

■ c 1 l : because we know so well the prompL. 
alleviatii'e effect of Thcrftuteid, bow the pres¬ 
ence of the therapeutic warmth developed by 
She applicator immediately encourages in¬ 
creased Circulation which tends to iR emeus 
attack (he -i-i and s-wollm*;. "hit; v.?. 

can make this bonafide statement. 
kt;iny tetters we receive tell dramatically how 
[he creeping burdens. of pu.cn. broken sleep. 
Eras of ambition, and dwindling: ahiiiLh-- have 
heun relieved. Many report the most abound- 
iiiy iHiei from one or more applications. 
fkorLS ■: £ these men would rust sxrifit i- ikid? 
improvement for many times what ii cost. 
And our offer Stands ... we believe it tn he 
the hroadc-: omd mc:-i Amftha! ohe ever tes 
tended. Et imposes the enlire nfcl igati on on us 
.sod r;ike, a I rijk away from the customer. 
Take acvanUfHjof this generous and cooptm- 
live agreement today, Send for ThetmsdAid; 
yniij have everything to o :U n and nothing r- 
=05*. Patrons haw said ' l ... it is the best 
thing ! ever did.' 1. 

Our Afjteemtnl 

I hermalaid i-. :--:u you for TJ <1 ;-y, trial. I his 
pern its v u Lu txAminc the appliance, rest :r. 
by KCUai tls* iii your own home. 

If at any lime wiihio be t: ,i period you are 
not idtLshed that k rvfr'er> you e^wSlervt oppor¬ 
tunity for relief; Lii.ii ir.s i|it': j -n^ freedom 
from the misery and cmbArrA$«ii«nt of [Ho 
.innoyiiijf aymptotfis cfE lTnstati[is; if it 
not do!-.'.- 1 . r ji>u ni :-vr c.Laifia i: v in do: :i 
JMM sre llut coin-iiict-d tlu[ Thfrrn:!.l.-id is d’n- 
v/ :[E u to ydLir iFTijLlern-M-jitit liold tlK *U[fit ar.J 
H-rop US ■ itfi rojLx^lii j if hind t : ■. ■. r-r dr-.i ^i 
Every cf:ir you !i ov ppwj -k v>i:l ? - rtstunted iir, 
ivied i"i.\y. Vv tiL'it yr.L! tkcEvw -. r ri. :in, ;.rik! 
laclf Thernqnlaid—ili-r Lfial EnU cult you; ro[hin|; r 
I 7 :!ir" Isn't C: A--ir v-iursH’-l: i:' this eoul-d 'sc il-urip 
V* •••• sfi:-r Yfiji || T -.r I ataiili mfie iki( as cla m- 
csL Our rdiabiEity ran fasily verified Sby ittdrf i-s 

ii:>: Ihe Cl'ori hr■ ■:i t on 1 inurcr or any of :'i.ih:i- 
ciul EiulitutUmii Iir.u'i3 t.ii If* 

jrri^ReVAOAMJ WCTHO.D I ” 
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AN ALLlWALlVE AETHUU IN E’HO^T.VI ITI Hi 


Models 


Use T he Trial Period 


Model A WKKMALA.ID L,-~ for ilr C tai tiecLfta 
liffilit Kfvi.Ce oiUy. A ten-fixil cord A'LLhi xvrttch 
aiiu auiLable ounSrnll nfc apparatus in fiimwtied. 


So . , . it you’ine 
not tcctinff up to 
l>a:' , . , if ynllfC: 

tired, listless, and 
i:■ t i f & 1 ■ 11? r , . if 
y- . :r «vi>rb w 

dciv !1 . . . atld 
yosi can't ^ot away 
to recuperate . . . 
trv Titer I’Shiid im 
30 days an.;! notice 
|h* change! Use it 
every "norning or evening as directed la 
to 30 minnLea each time). Don't miss a 
diiv [• r 30 day s strait;fit! 

We fee] sure you'13 be amazed, how this 
....s-ns.!i• si.kilhihi.;', allc via live method will 
■chan^t- your entire viewpoint . . . throw 
or? your symptoms , . . make yon -sec a 
i 'ore ehteifnl ivtirl-' in 30 r.I leys! Then ytm 
r<».ivi (iiAwr-siand why thousands i;i 

eti i=:£i . . . from n.1 E over the world . , , 
report sat Meet ion. 

Read vour order torn] careful tv. Model \ 

e ■■ 

i.- l:it those who inn-a electricity in iheir 
homes. The Elite Model is far those who 
dr> not h::iv¥ h r 1 1 ii/ Ei^lil-,. 

The Electro Thermal Co. 

W. 1 IH CTrL^lt 

r.,“nrjEri or m^kni? anCj rn.iNKLm AVENyt.i 

STEUBFNVILLE. OHi O U.S * 



Model A 


■ l-.r i -:l r - I I I rid II I* Widely owd -, r. I.;<l |M- 
Sliu^l II- II- -■ ■! -I---I -:i • J H I.i.l VtflW !• |.-| •> ST K.ij. b.\ 
■|»-i! :i il >• : '.I ■ ■ i ■ - Ir-il rlr J |k n.vn.l&- 

il.SrH il ■ i i". i.r ■■■-. i.i-. ..mi. • m . luil>ri a 

<« nvtl i- I I kSJ . I - Vl:-I ■:: . i : |i ,-^.| (r ; -v 

ittflhid aliLi.^ n: Ki U-k '.v ... h tiLid- HO *jdVul i.m Jt, 

Carrying clhjrgea ]? ft pa id -Frlc* 




WIITMN Ornc-T 

L>Ul> VfV HJJE 4- . L OlNEJi, t S. MILL :-1 m I T 

LOS ANGELES. £M.!FOflHIA. U.S ft. 

IK r*.K*,D* *-T 

3d- VOWUC ST rDllONTE ON7 


■I M I-: R >\AU 111 M ET H O L' 

— -- -w li i ' jl— . - - . r.-i. . i._ _ 

f lt$ j 


Elite tiodrl 

Edltt AftWI- ■ T nrSTlWA T.A ID Oi'H> i;! :. r : vkrVk ihy S-V!- 
t4rlfm \v Uir n » m-Kflr? eWtrlC HfM: CUrtWE *S ni.vt 
•OVB.I • ■!■-. El : CM'iliLll n-l I. :l Ih., ill i!j! Kst 11 ;■! 
i-jv..I ■ ::i i . !r.L- a;!,Ii i: - k |i.1 ImM.'Ii ,r,l laminar 
hill: I It- All ir ■ :■ "• ,-i mi'i :iH.|'l r I! jtiivim, !■;■■ rij’iM- 
i ion bciTie PTV«Trt bywh^ili^ * ih «.« i-’.i>-ii !«■ ciiii - f-m 
X\ -:l h-Ll.-lr* .l ; rHv-*! ii-M i, i i|thJ.iJ<| [la- 

eivinornlcn.1 tnjii’il lv! li- n«i(l s h*--tiitcsI-.v s . ‘-l.-.-'S 

VI.Il- nit .t I ■ ■ L i.Jn . -.ill E! ii- .- I ::-i <Arl h 

Carry in.g ;Siarge^- paepaitf Prifia 0 > 
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Tesla Coil 


Tesla coils convert low-voltage alternating current electricity 
to very high voltage and increase the frequency. Their main 
aim was to transmit electricity through the air. This turned out 
to be impractical. Today they are popular because of the large 
arcing sparks that leap out when they are in operation. 


Tetla't L»t»cy 
NikoU T«U (LtSfr-1 
Telia coil He conduc 


Electricity Without 


>*tu com have i tong end cotarlul history 
to Ktoia and technology udethow* 

••tore the Griffith Otnnvaloiy lnli coil 
wtiM on display to 1917, It belonged to 
DrJtedertck Itnch Strong He war a phytt 
cun M^mlrudw at Turn Urdvervlty to 
Massachusetts Or Strong used etottrxrty 
to the healing process and retied heavily on 
Tetia codr at part o< hH work tvenlually. 
he donated the major componentt ot ttd* 
Instrument to the City of lot Angeles 


mil coin are part o< a great dream to 
provide electricity without using wire*, 
electricity became widely available around 
1900. when the Ant network* began to 
tend power to home* and businesses over 
transmit lion line* They were expertise 
to build, and to Tesla and other* worked 
on wireleti electrical network*. The 
technology wa* difficult to implement 
and It never got out of the laboratory 
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Truck Rent 3/ 


Households! Business Rentals 


& Quack Collectors too 

GoPenske.com 
1800 GO-PENSKE 


Sptot! S-tftft far Hfttrfins 


i;wu 
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STOCKHOLD ERS’ D ISCOVERIES. 

By J. J. Smith, Director of Keely Motor 
,. . t Company. 

D ISC- 20, 1808, visited Keely** shop In 
company with Mr. Charles S. Hill and 
Mr. T. Duiton JCInralde and saw the 
following: 

a water motor auaoneu to uie wate 
pipe entering iho DulldJng. with sundry ai 
tachments. This motor tvus In an excava 
tlon of a small rear room, a trap door In th 
floor covered with rubbish concealing It, 

A mechanism was connected with, th© mo 
tor-to set It in motion nnd stop It. A sma 
rubber tube was attached to this, with 
rubber ball on Its emft I pressed Ihe ba 
and started the motor, released the pres 
sure and the motor stopped. A shaft wa 
attached to the motor, passing through th 
wall. A band pulley was attached to thii 
and directly over this at th© top of the roor 
was a similar pulley, with a shaft attache 
and extending along the celling to a poln 
directly under one of the pillars supportlni 
the cenipp. shaft of the engine, which stoo- 
In the middle room on the second floor. A 
this po|nt wub a small pulley and over I 
were two holes bored through: the floor, ap 
parently for the passage of a round bell 
The engine on the second floor had been dls 
mantled by removing the central,revolvlni 
parts, but the other parte were In the plac 
so often Been by vlsltora. The supportlni 
pillar on the left. side of the engine was hoi 
low, and on both sides boro marks of frlc 
tion of the belt. The position of the cen-te 
shaft of the engine, with a pulley on it, wn 
readily seen. The box In which the shaf 
rune was hollow, having room enough fo 
the pulley. The apparent bolts andi nut 
which held the boot in ’place were falBe. Th 
abovo contrivance was auch that when th 
water motor beneath the lower floor wn 
-started* the engine on th© second floor wouh 
be put in motion. 

The " binding screw " to which Mr. Keel; 
always attached- th© wire from his bo. 
called transmitter was hollow and connect 
od to a tub© running along the inside of th< 


THE KEELY “MIRACLE” OF FLOATING WEIGHTS IN JAR OF WATER. 

(Copyright, C. C. Collier, Philadelphia, Pa.J 



(C) Jeff Behary 2019 


7 












































































stationary rira of tho engine, and passing 
down through tho engine bed plate and Ur 
floor could readily be connected with th 
water motor. Where the tube passed Iron 
the engine rim to the bed plate it was con 
coaled by one of the " resonators " on th> 
outside of the rim. A piece of this reso 
nator had been cut out to allow* It to go ove 
the tube. After being put In place the cut 
out piece waa Inserted, effectually conceal 
ing the tube. If everything were In place i 
pressure of air on the *' binding screw '* 01 
the engine would start the watermotor.am 
that In turn would revolve the engine at« 
slow speed. The small 1 tube attached- to rin 
of engine could not easily be told from th' 
numbers of wires running doso to it. Th' 
shaft pulley* and tubes at the celling o 
lower room were concealed by a. false cell 
Ing, easily removed. 

aiol»e Motor in Front Itoome—This ba< 
been opened and taken apart. Baw a stronj 
spring With gearing, which could be flttei 
Into the globe, also a number of diaphragms 
some flexible and In order, others hard an« 
not easily moved. It was evident these hat 
been, in some'way, usedto operate the glob< 
motor. 

Compete with match instead of a needle 
I examined this and found) a false botton 
which concealed) a piece of Iron like a needle 
On revolving this the ** match needle 
would revolve. 

The disintegrator and other fine pieces o 
machinery, eensdtlzed disks, wires, etc., ha< 
been placed In a en.fe deposit vault for safe 
keeping, and I did not se© any of these 01 
Dec. 20. , 

Notwithstanding all this evidence of fraud 
both Mr. Hill and Mr. Klnralde were of Ih 
opinion that Mr. Keely had really discovers 
some great Drlnclple which could be worka 


SECOND STORY DIAGRAM, SHOWING POSITIONS OF MAfHTNFFV 
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out by the use of the maohirves in the eaf 
vaults, and 1 that in order to relieve the pres 
Bure on him by the stockholders ana other 
demanding: exhibitions ho worked these ap 
pllancee and mothods to satisfy them, an* 
to leave him free, «s much as possible, t 
perfect his great discovery. This wa 
strengthened by the fact that Mr. Klnrald 
had himself made some experiments in hi 
awn laboratory in the same direction, am 
had succeeded in obtaining rotary motloi 
on the compass needle from vibration*. In 
asmuch as Mr. Keely had called Mr. Kin 
raide to his deathbed, and declared that n< 
would he able’ to carry on his work to com 
pletion, and further charged him to protec 
Mre. Keely’s interests, I. do not hesitate t' 
recommend to the stockholders the adoptloi 
of Mr. Hill's proposition as being for th< 
best interests of the stockholders. 

Deo. 28, 1808. In response to a telegran 
from Mr. Hill I visited Phtladolphlaand wen 
Immediately to Keely’s shop. The evldenci 
of fraud I saw on the 20lh Inst, had beer 
mostly Temoved, and nearly everything war 
ready for shipment to Boatom .... 

Some of my examinations there had to bt 
made hastily, ad Mr. Rudolph and hlB work¬ 
men were there, and President Ackermar 
soon appeared. It was not desirable at thlt 
time to mako any explanations. Tho device 
for operating the wooden, compass and th« 
disintegrator itself were examined with care 
at the Hotel Stratford. Some of the facts ] 
ascertained are as follows: 

'Tran am I tier—Those shown' to investi¬ 
gators contained a cMsk surrounded by wire 
pieces of different lengths, and some other 
simple constructions, said to operate on be¬ 
ing moved by a screw from the outside to a 
position " In harmony " with a disk of sim¬ 
ilar construction screwed on the outside of 
the globe. The real transmitter was exact¬ 
ly similar in external appearance, but con¬ 
tained a simple diaphragm, which, being 
pressed by the screw from the outside, pro- 
iuced- an air pressure which would be trans¬ 
mitted by a tube running to the machine to 
be operated. 

In the case of the engine, the attachment 
was made by a Bo-called- " wire/' but this 
was really a minute tube. My description 
jf Dec. 20 of the water motor, shafting, 
tubing, belting, etc., show* how this ma- 
jhlne was really operated. 

The Globe Motor contained a heavy 
:olled spring, with gearing. A diaphragm 
connected with it pressed against the shell, 
ictlng as a brake. The spring having been 
jreviously wound up was inoperative to 
novo the globe until the brake was released. 
Hite was done by screwing up the diaphragm 
n the transmitter, and the globe would re- 
'olve. A small tube was lised to connect 
he transmitter and the brake la the motor. 

The floating weight which would rise 
a a Jar of water. A heavy piece of brass 
vas shown and allowed to be examined by 
'Isltor*. The real one was an exact imlta- 
ton in sice and appearance, but really a 
ight, hollow box with an opening init, so ar- 
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TJ»e floating weight which would rise 
n a Jar of water. A heavy piece of brass 
vae shown and allowed to be examined by 
'Isitors. The real one was an exact Imlta- 
lon In sige and appearance, but really a 
Ight, hollow box wit hen opening In-lt, bo ar¬ 
il nged that when «n air pressure was exert- 
:d on top of the waiter lathe Jar the water 
vould be forced Into the box, and, being 
nado heavier than the water, it would sink 
Yhen the pressure wa* taken off the box 
?ould rleo or float. The cover of the Jar 
ontalned a concealed diaphragm. A con- 
1 action between this and the diaphragm In 
he transmitter by a small tube explains the 

nystery. 

The Connecting " Wire "—I tested one of 
hose by submerging one end In water and 
pplylng my mouth to the other end. Blow- 
ng in; a quantity of bubbles came through 
he water, demonstrating the fact of the so- 
allod " wire ” being a tube. 

The Vitalised Dl.k-I examined one of 
nose and found Itnrade partly of brass and 
orUy of Iron. When the brass side was 
rought against a magnet It did not attaoh 
self. But when the Iron aide was present- 
d It was attracted and held with conaldera- 
Ie force. A lam* and powerful magnet was 
oncealed In one of the test mediums, the 
° le f. a of tho case, which 
•ould firmly hold the disk against it and 
upport the weight attached to the disk. 
h ? * r °n Parts of the disk were glided to 
iatoh the brass, giving the appearance of 
rasa. i. 

The " disintegrator " wa* In working or- 
or. The small revolving wheel in the cen- 
ir was connected with and made to revolve 

Y a clockwork device behind it Concealed 
» the disintegrator was a tubuiwtam 
.‘•ervolr containing compressed air. The 
u-Ious results shown were set In operation 

Y the .mechanical devices on the outside of I 
je instrument. Tho .connection between 
ie air reservoir and the parts showing the • 

■?“ ot Poorer was a minute tubs 
r a, S n «: the . var,fiu “ wlr «» Itt the device. 

On this day J saw tho Shaft of the engine 
•a tb .° on tt, which was concealed 
the box over the hollow standard of the 
lglne. I did not we this shaft on Deo. 20. 
he slow motion of the^engiqa was produced 

«m*th?£sT®^ , J edUC ? d P* coming 
•ora the water motor. I also saw the round 
dttng used on the pulleys connecting the 
oter motor with the engine. 

T»e Mn.Jo.l Sphere, said to be mb In mo- 
wr by I ndcil note otamouth harmonica, 
Th» epb.ro Jtjetf rental noda ooll.d aprtn* 
^_a_«aphra|cni .hr. ke .1 mBar. tb-.OMt.de. 

to operate It by using a-mouiti her- . 

dtts baftHboiox' wts cbn&ectcd with 



Ai—Vitalised disk. B.—Inner spoke with disk. 
C.—Beeonator. D .—Hollow pedestal. E—Trans¬ 
mitting- wire running* to transmitter. 



Keely's Last Transmitter, Showing 
HiddenRubber Diaphragm. 

the sphere by an apparent wire. This "wire** was * tube, 
and was attached to the harmonica by a tube or bag 
Of India rubber. Pressing this would produce pressure of air In 
the sphere sufficient to release the diaphragm brake, and the 
sphere would 1 revolve. The sphere would be Insulated by a glass 
plate to show there was no magnetism to operate it. 

When It was desired to operate the ephere by a musical note 
made by Hr. Keely sitting in another room, the following was the 
process: 

At the end of a fixed bebch Ip' the year room on the second 
floor, on which the sphere was to be placed on glass, and directly 
opposite the axis Of the sphere, there was a cavity in the wall 
from which had been removed an Iron case, six Inches In diame¬ 
ter, containing a diaphragm six Inches In diameter, hav¬ 
ing a rubber tube attached and leading to the back side 
of the diaphragm. From the other side of the diaphragm ran & 
quarter-tnoh rod, which, came out through the head ofanut at¬ 
tached to the Iron case. The face of the Iron box was flush with 
lh« wall and neatly ooverea with wall pnper-not .aallr noticed. 
A groov. wa, cot Inth. wall to receive a tube leadln* tom the 
. iron box tp TO, o< tbs otbor ropntt. - In the middle room tble tub. 
*“ eauoeaiwljiy the oUdolbooverln* on tb. floor. Thl whol. 
wan »o airaoRed that a-prettttiW of air behind tho dlephraxm in 
tie box releeie the brake m tb. inhere, and thoanriSwifftbi 



MR. KEELY’S CRANIAL CHART. 


clockwork tn the sphere would cause It to revolve. Releasing 
the air pressure would stop It. I did not see exactly how the 
pressure was applied, but it probably was done by pressing a 
ball or diaphragm with the foot in tho room where the operator 

•at. The windows or openings between the rooms guv© the oper¬ 
ator a view of the aphore. Thera was a block jnark op the sphere 
by Whlcffi the number of revolutions couH be told. 

The desk over the stairs on the second floor tmil a false bot- 

»- .... —.. V a . .. . - - _ __ a. ..Maal napt* Of Ml* StVOS- 

w.m, imiuiauvtuni • #wu> yi*v» -* QU mu 

ratus nob In use. *■ »« i n. 

Director KeelyHotor Company. 
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THE SECRET OF THE KEELY MOTOR. 

(Copyright, 1800, by VT. K. Hearnt.) 

T O THE body of stockholder* In the Keely Motor oomphhTl 
to the many who have believe® that Mn. Kealjr wa* maligned 
and persecuted; to hie personal friend* who loyally defend¬ 
ed, him up lo the hour of his death and who also looked for¬ 
ward to tho final completion of his work In accordance with 
his lost wishes, the Information embodied itv tho following state¬ 
ment will come as a most unwelcome surprise. But to none 
beyond the circle of his home can It bo more bitter than wa* tbs 
revelation to thoso who discovered, the Tacts, when they began to 
Investigate the remains of tho work left behind by Mr. Keely. 

Mr. T. B. Kliualdo lust preceding the annual stockholder*'meet¬ 
ing of tho Keely Motor company, Dec. 20, 1888. Owing to the 
Interest and reputations at atoke. It was finally decided lo give 
Mr. Keely the benefit of a possible doubt. The wllnesieeof what 
had been discovered knew how he had been continually hounded 
for exhibitions. The stock-boomer as well as hi* victim; the 
dlstlngulshedsclentlst: the persistent curiosity eoeker, and the 
ever-present reporter, for Vvrenty-(tvo years had made hie Mfo 
miserable demanding or begging for ono mor» chance to see his 
motor In motlonv To fall to give tho exhibition* often meant no 
funds for the expensive work he was engaged In; to give them, 
as Mr. Keely frequently complained, was lo waste roost vMukble 
(Iran in unnecessarily eotltng up and graduating his machines, 
then taking thsm flown again whsn he should have kept at his 
work of trying to perfect their parts. The exhibition, itself wa* 
a small mailer compared with this labor. 

Perhaps Mr. Keely had yielded to the temptation to save, by 
one bold though unscrupulous move, his time as well as the 
sources of his Income- Had he accomplished this by rigging 
up an exhibition with some of tils cast-off machine* which would 
require but one •' seUlog-up" and. one "graduation," and 
which alwaya would go at a moment’s notice? 

It was decided that Mr. Keely was entitled to the benefit of 
the doubt. It was agreed unanimously that the Information at 
hand did. not warrant tho destruction forever of Mr. Keely’* 
reputation and honor, with tho additional sorrow and. the shame 
that would come to his widow and his friend*, a* well as the 
absolute disintegration, of the Keely Motor company. It was de¬ 
cided 1 not to apt hastily, to keep silent, and.to ascertain beyond 
luestion or poislblllly of controversy the whole trulh before tak¬ 
as actloov In tho meanwhile, It wa* deemed yrlae to remove &s 
toon as possible all traces of what had been found In the first 
.investigation. The evidence, however, has been preserved. 

In addition to the three Boston witnesses, Mr. Kinraldc, who 
ladi been selected by Mr. Keely to carry on hla work, and two 
>th«rs, a New York member of the board of directors wn9called 
n to view the facts. His written statement will be found In 
mother column, also a atatoment from Mr. Hill, who was at- 
:omey for Mrs. Keely. 

Further and comptoto Investigations have demonstrated that 
bo whole truth, the lust word concerning the secret of ihe Keely 
nolor. should bo told. It was agreed that tho writer, one of the 
our witnesses, should write the report. This he h<i» done at tho 
artiest moment consistent with an accuruta and Impartial ex- 
mlimtlon of evorythlng connected with the matter. The result 
oems to justify Mr. Iteoty's honest reply to an intimate friend In 1 
'hlladetptita, who. within tho year, suld lo him; " John, wbat do I 
ou want for an epitaph?” Mr. Keely thought a moment, and, 
>oklng hla Queullonor full In the fare, replied! 

“ Keely, tbs greatest liutnbug of the nlneteeutb eta- 

THEKEELY MOTOR. | 

On Fob. 24,18T2, tn Philadelphia, John W. Keely aectgned to 
ames 8, Yurnatl and four others on Invention for uhydro-pneti- 
latlc-pulaattng-vrvcuo ougtno and entered Into an agreement 
dth the assignees to form a Joint Block company. 

Thla Was tb* first appearance before the public of tho Keely 
totor. Since then It many times lias changed Its form, but 
ever in all lie protean transformations did It lose the maglcui j 


EXPOSURE Of THE M0T1UME 




MR. KEELY’S W ORLD FAMO US MIRACLES. 

. With thisofficial confession by the representatives of the Keely estate the world-famous "Keely motor” passes 
into history as the monumental fraud of the century. For twenty-five years John W. Keely astounded the most eminent 
scientists a 1 Europe and America with hi* experiments—succeeded, in fact, in convincing the most skeptical inves¬ 
tigators that he had found the great secret force of nature which controlled the solar universe, governed the planets 
in the heavens, and ruled the vegetable and animal kingdoms of this earth. 

wan j 1 r i.- c • ron - 1 * lnie to *'me welcomed doubting stockholders and threw open the door of his laboratory in 
-Philadelphia to scientific experts. He handed them his motor; he begged them to test every portion of his ma¬ 
chinery for magnetic attraction and to sound every wire for the faintest trace of an electric current. Then, before 
the astonished eyes of the investigators, the miracles began. 

minutw” dctaiM NB tod * y ’ for the fi rst ,ime * is able lo cx P laln *° the le«™«d scientists and wondering stockholders, in 

IIOW Mrj Keely produced rotation of a non-magneticsubstance, such as a match hung on the end of a com¬ 
pass pivot. I 

HOW he produced a puli of hundreds of pounds on a disk which showed not the slightest trace of magnetism 
or affinity too mkgnet. 

HOW he made his motor work when it was insulated on all sides by heavy plates of glass and carried from one 
afwin r °° m *° anot l ,er > ant l even worked when held in the hands of a skeptic, Mr. Keely starting and stopping it 

Mr.’Keely produced a pressure of ts.oOo or more pounds to the square inch in his vibratory lift 
HUW Mr. Keely, staudmg beside the window gazing vacantly out over the city, played “ Home, Sweet 
shop^’ 0n ^ ,larmon,ca unt " h* struck a certain note which instantly set in motion the entire machinery of his work- 

_> Theexplanation of Mr. Kecf/s miradesjsa story of fraud so bold, so skillful, and so perfect that his death 
alone unveiled the niystery. Keely Inmself died last month with a lie upon his lips. "The full explanation of 
my great discovery you will find reeprded among my papers,” he whisperetf on his deathbed. But it was not so. 
ine attorney for Mrs. Keely, llic executors of the estate, and the directors of the company searched the laboratory 
w«lU ► , “, OV ?!X *r W '" t ,he / found,"** ‘he marvelously Ingenious mechanism hidden in the 

waits ana floors winch had perpetuated Keely’s audacious fraud for twenty-five years and put into his pockets half a 
million dollars of his stockholders money. 

M any guesses and many wise exposes have from time to time been published as (he secret of the Keely motor 
the discovery 01 concealed wires, brass tubes, and especially an iron globe in the laboratory, lias afforded material 
for all sorts of guesses from electric currents lo compressed air. But the real secret of the Keely motor has never 
until the niomept been revealed. 


tions of the 


Great “Keetv f,jJ 


CONFESSION BY MRS. KE£ 


I N n certain w ny lb- .-.ccompanji™ ~ 
fraud uninlsinkahi. .-waks for 
John w. Keely. ill- Jt-gni counsel (wj 
doceuse until the li . ! a.llucin..^ 
talc and the Keely Motor roracaoriui 
with Mr. Kinrulile of i]i«> muses fr>rvT*' 

It my duty 10 outline! the r<-.i„, na 
At the very nuiM t «f rnv voMrctlmtfL 
stated to Mrs. Keely. whom I believe to?J 
nocem oranydh’b'weaty | a her hvttawTl 
whole Ihfni? wnsr«» :ul-j|Jy [r „uioitMJor 
concealment. :in>l thal I cancelvedIt 
from being Imposed iip-m any rurtWta 
1 requested lo bo relliwil from IlitourJ 
able to her. 

j wnanot reiciiBCi. and in iho Ivon 
cry doubt I haw hud hi* i*?rn -v ei ,i„ 
to Boston Is palpably fraudulent.m 
maud* Immctlliiu-explanation. Seven. 

In the stock of tho Keely Motor ci>au»j 
edge. Which. If • «>n-urama\eil. WMlfZ, 
buyer parted with hlr money for x *n*e 
ntlon. Two dlffc r»ni hook- trcattasotlk 
point of view that ii wns honest u»j 
prrpamtion mu great cxpciio. s«h flk 
enlall both financial Som- urn! nodal riM 
prtvented. 

Then, oga.'n. under dale of Jan, lt,M 
Bourd ot Directors of ihe Keely Staler^ 
own stntemcnt In a (-•ur.mtmlr.-ition jnt* 

. tmiRh 


Frederick 6. Dursoii).':- 
In which he says: 

" Appreciating the great Interest 
or ihe stockholder* yin rvnrevrnl.u 
rectors somewhat during il>:» mo me 
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THE KEELY MOTOR. 

On ?ob. 24,1873. In Phlladolphla, John W. Keely assigned to 
James 8. Yurnali und four others on Invention for allydrn-pneu- 
mallc-pulsatlng-vacuo engtno and entered Into an agreement 
with the oaulgnoca to Torm a Joint slock company. 

This was Ilia first appearance before the publla of tha Keoly 
motor, filneft then It many times Has changed Its form, but 
never In all Its protean transformations did It Iobc the magical 
charm of a 'wonder worker which first made It famoua, or did It 
betray the secret of Its power. For over twenty-five year* It 
worked miracles at Mr, Koely“» command when runds ran low. 
As its fame spread and after tho Tiventloth street Philadelphia 
laboratory was erected, an endless procession of Investigators, 
wise and unwise, came to see for themselves, for seeing Is believ¬ 
ing. and went away looking for Keely motor slock, whloh thoy 
always round. Among the number were scientists and lenrtfed 
professors, shrewd and successful business-men and financiers, 
ministers, doctors, lawyers, women of wealth and position. Be¬ 
hind the closed doors of tho laboratory thoy hud seen the won¬ 
derful motor etart Into life when Keely touched a zither or pleyeil 
on his harmonica a bur of "Home, Sweet Home." They had 
tested Ihe motor's ntrength. They had seen known laws of 
physics violated, suspended pieces of woodi non-inngnetlc. bo- 
havlng like magnetised compass needles whe(i brought under tho 
influence of the machines, which ran with no explainable reason 
for going. They had seen Iron balls swimming’on water and 
various other phenomena whloh left them awe struck and dum- 
founded. 

They went aWay satisfied lhat the music of tha spheres could 
drive an engine or be made to do galley .slave work In the har¬ 
ness Which Keely had all but psrfeojed.. His triune polar cur¬ 
rents with their wonderful celestial outreach wero Indisputable 
foots. Only a few unimportant Improvements In tho maglo har- 
n««« and all the machinery of the world could bs driven by tbv 
costless power, a power which flowed In rcslslices strength from 
the depth of the Infinite mind—sternal volition. 

Money—what was money In tho fact of this mirao>s7 Hard 
earned savings, checks from tho wealthy, drafts from the grate¬ 
ful in foreign countries poured in a steady stream into the hop¬ 
per of tho motor company ant disappeared us cuinplutoly as 
though Keely’B disintegrator had taken their chord mass. 

IN THE LABORATORY. 

mere was a graa similarity In the rroqusnt exhibitions which 
Mr. Keoly gavo of his motor and tha various phenomena he 
claimed lo produce by means of his triune polar currents. -By 
special invitation tho spectators would meet at tho Twentieth 
street laboratory on a day set by tha Invsntor. If thegueat* wore 
« special Importance there feould sometimes be an Introductory 
jxhlbltlon, aay the d& previous, at whloh ihe dismantled ms- 
:hincs would! be shown and the functions of the dirrerent parts ex¬ 
plained. By the next day Mr. Keely would have the parts together 
tgaln. •' graduated" or "sensitised." and his motor ready for 
operation. 

The motor plant consisted, as Mr. Keely explained It, or: t. The 
ra/ismlttar. 2. The motor or engine. These were connected by u 
ronamlttlng wire. . Tbs transmitter was a bellow brass sphere 
>r ball, resting tn a heavy brass base, In tho last transmitter this 
tall had been reduced 'to about the slxe or an, orango. In the 
ilder transmitters II was some ten Inches In diameter. Around 
he base of the transmitter projected, horizontally, n circle of 
teel rods, which vibrated and sounded Ilka a tuning fork when 
wflngedby the fingers. This was (ths dominant scale of the In- 
trtimont. The Interior of tha globe contained two or mOre 
.hiadnl plate* ontfa group of brass resonating tub**, looking like 
. bunch of empty braes gun cartridges. This collection of brans 
ubes waepalled-lheshifting resonator. From one side of the 
Iot»B projeoted a smell ban or knob called the graduating Shift, 
vhlch held the head of a long sorew which passed Into tha canter 
f the globe and enabled the operator to atfitt tho resonatm* 
ubes backward or forward. * 

This transmitter was the generator or awakenrr of the vlbra- 
ory othcrla force whloh ran the motor. It was an acoustic device 
imply. By twanging tho proper rode In the dominant scale al 
« l »» 0 ot Ihe transmitter, the various resonating t ubes, 'phones 
nd Chinan! plates took up the vibrations, carrying the note up 
h d m» Bll0 ?rv! Ca, ?r Wlt 5 l T 0H l ranl,nt> '' conserving, multiplying. 


nv/wia wmen n 


SHUTUBSTo 7E-w353ST££^’ s "“‘'°” s ,r ““ a «• * 

Many guesses and many wise txposes have from time to time been published as the secret of the Kcefy motor 
The discovery of concealed wires, brass tubes, and especially an iron globe in the laboratory, lias afforded material 
for all sorts of guesses from dectnc currents lo compressed air. But the real secret of the Keely motor has never 
until the moment been revealed. 


I lufewnlod. 

I Than, ng 


Mr. K«*|y would axplaln that this motkm could bo kept up until 
tha machine wore out—a costless. Inexpensive power. 

The miracle was accomplished before tho eyes of the distin¬ 
guished guests. Tha day before they had examined the various 
part* of the engine; they had seen the spherical transmitter apart 
and had admired th« wonderful collection: ot Cliladnl plates, 
resonators, graduated adjustment screw, and other parapher¬ 
nalia that camo out of It. had looked al the wfro. oven clipped 
It, and been given a piece by Mr. Keely. U was solid, usually of 
Ocrman silver, about the sla« of a knitting needle. After the 
motor was In motion ther were allowed to test for electricity 
or magnetism; not a trace. Without a doubt, Mr. Keely had dis¬ 
covered u now furie. 

So has thought many a stockholder who now deserves tho 
honest sympathy of the rimdor, for there will bo no Koely motor 
stock worth thousands of dollars per share. However. Ihe mem¬ 
ory of tho Keely Motor company is likely to outlast the present, 
generation. 


THE DISCOVERY OP FRAUD. 


When Mr. T. Burton Klnralde look charge of Mr. Kesly's lab¬ 
oratory, one of ths first discoveries wax how Mr. Keely did' this 
particular experiment Just described. He oould vary the Initial 
performance in a dozen ways, but the principle was always the 
aafne. • 

In taking down the posts which held Ihe stationery axis on 
which revolved tho hub of the motor, with Ha arms, the first fraud 
was discovered. This framework liad no apparent connection 
with the engine, beyond serving as a support for the statlonary 
shaft or axis which passed through tho hub or the motor. 

A raise box, a hollow poat, and a hole extending down through 
the floor led to a oaraful Investigation. Under the floor, between 
It and the celHng of an unused storeroom beneath, always kept 
locked, tie found running through the tlmbera supporting the 
floor an Iron shaft with a small pulley on It- The pulley and the 
hols la the floor were directly under ths hollow post of ths en¬ 
gine. 

The Iron shaft was followed to Ihe aide wall. At Its termlna- 
t Ion,was another pulley. Directly beneath this, hut Just above the 
ground floor of the room, another Iron shaft came through tho 
wait, also with a pulley on It. A small, well-worn belt was found. 
which 1 fitted over and exactly connected these two pulleys, Oolng 
Into ths small rear roam, mostly filled with old. junk end the flow.* 
of which was raised considerably above that of tho middle room, 
there was discovered beneath s box and an oilcloth spread out 
on the floor a trap door. This trap opened over the shnft. which 
game through the wall. Here U was found that the shaft con¬ 
nected with asmail water motor of pocullur construction, the wa¬ 
ter being supplied by a lend nips coming In from the outside of the 
building. Extending from tho Water motor was it small hollow 
rubber tube. It was found that by attaching a rubber bulb to this 
tube the Water motor could be Blurted In motion by pressing Ihe 
bulb and would stop when the pressure was released. This water 
motor Is now In the laboratory of Mr. Klnralde, tn Boston. The 
rubber tubing was found also to extend between the walls and 
celling from the walor motor to a point under tha Keely motor, 
then up through the stationary post of (he engine, and to ter¬ 
minate In tho binding post or sookst Into which tbs ond of the 
wire was Inserted whloh connected the motor with the transmit¬ 
ter, Further investigation revealed the fact that thoro ware In 
tha laboratory different nolvof transmitting wire, exactly alike In 
external appearance, but or.e was hollow, the other solid, both, ns 
mentioned, about tha *fc*o of a knitting needle, and with connect¬ 
ing Ups that made Itlmposslblo to ten which was hollow and which 
solid■ except by cutting or trying to blow through them. 

A DtrPLIOATE TRANSMITTER. 


| This wns one of Mr. Kcely’e favorite- exhibitions. No aclemlnt 
• explained It. Me Keely lias. By bringing the com para 

I the influence «f the " enharmonic •• currdnt of Uio triple 

flow rrom his transmitter ihe phenomena of rotation would arise 
from the hkfHionlo Interaction or tho dominant and enharmonic 
elements ofth* flow, or or those vibrations which bear the propor¬ 
tions to each otfcedof 33 l-3:luo. 

To bring the compare within tho Influence of 'the enharmonic 
**D e “ l °iH 1e stream Mr. Keely generally used what he calirtl 
Meul'tnedlum. Onerorm or this was nbruns tube about six inches 
in Height and four In diameter, and supported on u. Heavy bra mi base 
sl’mifne JI? br,s ' rD ."' s, «o> pi™ Jutting ot|t from the base 

"X. ln ,ho dominant scale on the pone of the irmis- 

J 11 ? Hody of the test medium was tilled with the usual m~ 
atmblage of small reaonatiflg tube*, tho ends being flush wllh the 
lop or the outside case, and open, except the central collection 
which wore supposed to be filled wllh sensitised [powder. These 
Were arranged length wleo around the Inside of a bhres tube or box 
the A lc ? n** ", ra,ea *? i- > Bra *«.«ip to prevent the less of 

the powder. A similar box without the cup nmif containing thu 
cartridge* fully explained the arrangement of the con- 
thls fest’mimu C8, A * hl » transmitting wlt-c lo the bn*e of 
iinieoi p i^ cl , nBa com pas son the braes cup. covering the 

, c ° l,ecllon of tubes lit the test medlnm. as described then 
nJre5 l irm e m r<,p rh nole on ,lla aon, *fi“nl. scale of the transmitter 
not fotTow lL hC C ° mP "* n * ed,c ’ rot * tln ff *° f««*t Ihe ere could 
THE'TEST MEDIUM. 

hoxVn 1 * IS2J ? ,wnu ® 8h °i VB *hat the central tubular 

^° pof .. wMc ! 1 compass was placed, did not contain a 

Her tubes, as sho^rn In tho dupllcato offend to 
filSSh 0 ™ i for < ‘ x,D1,n * tlon - What It did contain was an Inner 

brag* tube or large cartridge with a braes top. km tube ™* 

sovered by a long brass hood. The brass bnso-or ths test merth.m 
nnd ® ol '^ Bln ‘ !a a small air receptacle connecting with 
tho transmitting wife wns 
min?. qf a ' r chamber was covered by a rubber 

S'SS S,’,2KsSs5“'w 

THE VITALIZED mux 

weight, a disk sold to be composed.of ah allow SrVh^if * puiHlr 
It looks like steel, measures two and one-hLlf Inch^by®), 1 "^: 


Then, agafn. under date of Jan. K,m 
I Bonn! o( Dtrcelnrsnr the Keoly Slrtttlfe 
own stntemcni In u cmmunlrntlos kstts 
1 Frederick G. Duf-aoul,:-. cniinrelorstJtsi 
I In which he sa.vn; 
i " Appreciating the great interestre 
or the stockholders you rerrerrm. csdt 
rectors somewhat during ibis meorai* 
of the enterprise by inducing your elreMsg 
treasury warrnnlH which »o nre r 
and necessary expense of the renv 
expenses, sccrcinry's salary, nod m 
elate any result you tn-iy obtain.” 

The above also ninkr* I; (mpM 
to fraud practiced by .Mr. Keely sht_.. 

I havo therefore uountnuistccd thsp 
matter by Mr. Bridge. It m n rsss 
must In importance truntun-iut ihact 

At Mr. Krply’e dcitPHo the puU. _ 

os It had bt'.-n in life. M.my rr.nurDri of 
right. Ood-fenrlcg man. Who Imd ofc*l)" 
science; not n few In.ikci* upon him u« 
before he \vn.* t« lend tv p.fl'-n ' ' 
|toped-fnr promised itilid. 

Hut nTUr Ills death ihe next id or* 
waited an unewer wns, •• Uhl Mr. Krdr 
him?" or hud It forevi r vanished. tak«| 
many, many .-‘torkhohl, rr: C'rcvlousbl ,K 
pe.vtedly ruwvrlfvJ thvvt nit «fhi» « ' 

derful experiments '«••■ ;i'-efovmcd,lnikBito v 
so fully and comj.'lctcly Muff worn ks'bl 
could go on uninterruptedly. 

Ho had given tnntii'.lrieg gilt 
of the olflcl.-tN of ;):c comtuiny. 
friend. Mr. Klnmiur, l>. take up his 
t!or>. flut-h things n« tlirs.-- naturally 
nice nf Homovnltuibtc pnpers. A v 
efss lo his I'uiicik wav “ enroll To 
bundle wiih unrolled am.' :. lnut*ly . 
mured. Ft’agmelttary MSS. in the' 

Icttcrn, proof” heels of matter ullhaug 
field Moore's ln»ok. " Keely and HtsDs 
nbunduHcc. but no rercliillon. It tacss 

hope won thnt“omum>ri veraed m ictds 
as practically, might take the nisrUso 
careful IndumiverenvoniiiK rlnully ewai 
Ing nut the wish of Mr. Keely nnd hb 
exerted toward rctuilr.'g lit* hnmasks 
Motor eonipitny In the matter of plum 
ratde's hands. 

It was nminflni iii.twren the PtwU 
coutpnny and myall that on Dec SM 
slockholdern. giving my ylcvr*. xt MnJ 
beat course to pursue. Shortly unesttk 
IMitf^tho in born u»ry. lie. Klsrulilt tta 
jf fraud. Till that moment suit eonlMws 
and honor was ns firm ns any of hi W 

thousands. Hero wav a new clemest.il _ 

Hfectlng, however, only one marhl!M.Bl i.sc 
wo knew, any other ot the nummMM Kec 
ployed. 

Why this nrnt evider.ee was rotttuo 
ortherInvestigations have shouTt, snEt 


iston, Maes., Jan. Si, Ikw. 
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the muelcnl arnle with Infinite rapidity. coneervinm nwlUDlMiw 
SSnmifSSl!!*' redu f‘ n * r ,ha " av « ‘fngtlu of the vibraitona.' 
until they becumoso rapid or lino un to bo synchronous with the 
vibratory impulse* of tho magnetic current* flowing toward the 
north polo. Mr. Keelyaatdthis stream waaorn triple nature the 
result or sympathetic interaction among tho planote of our «oi»r 
Bynum, anil constituted nn entiles* cloned circuit. Thl« vibratorv 
Impulse was flurried from the trunumlUer by the wire to the 
motor, where, acting on the polar and depoiar disk*, ft set the 
motor In motion, a* will be explained later. ■ 

j THE MOTOR. 

I«« uiolui iuntil uoiutunea or a Heavy Iron hoon, or band 
firmly supported on a bed plate. Within this hoop end revolving 
rreoly on a stationary axis, supporiod by po*u at each end. waei 
double-waited hub. or drum. from which eight spokes projected 
toward the hoop. On the end or each spoko was a Vitalised <5»Jc 
On the outer side of tho hoop wero nine sorlee of resonators and 
nn equal number of vitalized disks on tha Inner aide of the boon. 
By huving one more disk on the hoop than there were disks oh the 
■pokes a dead center was avoided. A pulley uttaohed to the re¬ 
volving hub served as a moans to transmit the power by a belt! 

AN EXHIBITION. 

aesaus sitz “““ -£■£! S'S 

.. , tha conception of my machine horotofore constructed 
the medium tor inducing a neutral center baa nwerti^I, 

ended odddhis problem would have become on established op£! 
atlng toot. . It would’only roqufre nn Introductory Impulse nn 
such a dovlco to cause It to run for centuries. I did net seek c» 
attain perpetual motion; hut a circuit Is formed thalaotusUy has 
n neutral center which Is In a condition to bo vivified by my vib™! 
tory ether or polar stream, and while so fed is on IndauonfeSt 
motor, os you wilt ete." u*r ■ uen« 

Thereupon Mr. Xeely would step to his Iransmlttnr n>.w r 

reference to the •• outreach’’ of the third 

aSS5 £ SSzJjh 


A DOTIIOATB TSAKSianSS. I 

A duplicate, an axaot copy In external appearance, was round 
of the latest perfect®* transmitter, “the gradual perfection of 
years of patient study and Improvement." The duplicate trans¬ 
mitter exactly resembled Ita mate, but upon opening Jt the 
Cbiodni plates and the resonators were lacking. Instead 1 was a 
• rubber diaphragm stretched across the sphere, dividing It verti¬ 
cally Into two air-tight compartments. The long screw, with lie 
' head In the little bulb an tho side of the sphere, and, which In the 
exhtbltton transmitter regulated the position or the resonator. In 
tho duplicate transmitter worked In a fine thread’through a small 
brass plate clamped in the center of the diaphragm. By turn¬ 
ing the knob the diaphragm could be (brown backward or for¬ 
ward. By connecting tho motor and the real transmitter by 
means or the hollow wire, then turning the knob li> tho proper 
direction, tho diaphragm would be thrown forward, the air forced 
through tha wire and down through Ita various connection* to 
the water motor, reloading an automatic out-off and selling the 
water motor hr motion. 

A more careful Investigation of the Kccly motor showed that 
the stationery axis was hojlow. Within this hollow shaft, which 
was only a dummy, the real axlo revolved, over one end of which 
passed the belt whloh ran down through the hollow port to the 
pulley underneath on the end of. the Iran shaft describe* This 
inner axle, run by the belt, carried the hub of the motor and 
caused the same to revolve when It revolved. 

Mow elmplel Tet thle device .has been too much tor some of 
tha best mechanical experts In the country, to say nothing of 
tho crowd 1 of open-mouthed laymen. 

Mr. Kelly would work off hie philosophy, screw up his trans- 
mltter a little, and who* the air wos finding Ita woy to the water 
motor ho would find the proper ohord, Then, presto I away went 
(ho engine, run by tho " sympathetic negative attraction of the 
triune polar stream." • 

la hl» eptiMIsa room* the remnant* or robber tube* 
between the floor and wntlo. In vgrtona places, and also 
receptacles lor rubber baltm told how be oould dp tbe 
trick from various local lone br presell** bto toot on n 
rubber bulb concealed under the carpet or limueool. 
of-tbe-war place. Me often *v<A»ld take a harrocnloalnto 
the adtolnlnsr front room, and. looking through Ike oon- 
eeottug window, ploy "Home. Sweet Home." When be 
■truck (he right Chord away would go Ike motor. He 
would then atop and elart It at will, mm be played. 

Thta was particularly effective. One at least of the larger 
and discarded tmnemlttere la still Intact with the rubber 
phragro. and works to perfection Id making the compass needle 


THE FAMOUS TRICK HARMONICA WHICH PERFORMED "MIRACLES.” 



I uue-nair In .the* by three- 
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EXACTLY HOW THE “MOTOR” WAS WORKED. 


arm*; iifl* Ijh £ d j n th *P° sl * winch held the stationary axis on which revolved the hub of the motor, with its 
... a sunnnrlfr 7°* d,scov ® r ® d * This framework had no apparent connection with the engine, beyond serving 

as a support for the stationary shaft or axis which passed through the hub of the motor. 

dnr ft,. flir-Lr-* POM. ana o note extending down through the floor led to a careful investigation. Un- 

ihrmifrh K WCCn * lan ^* ,e . cc, » n ® ° a . n unuscd store room beneath, and always kept locked, was found running 

wew*i«Stu « 1 * # *P p, y t, H irthe ,Ioor r a . n ,ron sl,aft wilh a small pulley*on it. The pulley and the hole in the floor 

were dtreclly under the hollow post of the engine. 

hm i„c* j'n S flowed to the side wall. At its termination was another pulley. Directly beneath this, 

1 1 ^he ground floor of the room, another iron shaft came through the wall, also with a pulley on it. A 

* .1*1 ’ “-worn bclt was found, which fitted over and exactly connected these two pulleys. Going into the small 
«h ,r« °™'lV ost]y , , w,t * 1 ,°* d junk and the door of which was raised considerably above that of the middle room, 
I !i r ?hS? # «?il^ C i OVcred beneath a box and an oilcloth spread out on the floor a trap door. This trap opened over 
winch came through the wall. Here it was found that the shaft connected with a small water motor of pe- 
= .,f2 DStr " Ct,OI \ thc waler bc»ng supplied by a lead pipe coming in from the outside of the building. Extending 
1 ” IS l ? lotor , y- as a small rubber tube. It was found that uy attaching a rubber bulb to this lube the waler 

motor could be started by pressing the bulb and would stop when the pressure was released. This water motor is 

now in the laboratory of Mr. Kinraide, in Boston. The rubber tubing was found also to extend between the walls and 
ceiling from the water motor to a point under the Kccly motor, then up through the stationary post of the engine 
and to terminate in the binding post or socket into which the end of the wire was inserted which connected the mo- 
tin wuiii the transmitter. Further investigation revealed the fact that there were in the laboratory different sets of 
transmitting wire, exactly alike in external appearance, but one was holtow, the other solid, both, as mentioned, about 
tnc.size ota knitting needle,'and with connecting tips, that made it impossible to tell which was hollow and which was 
solid, except by cutting or trying to blow through them. 

A DUPLICATE TRANSMITTER, 


,» viu^nv-uic, exact copy in external appearance, was tound ot the latest perfected transmitter, ' the gradual 
perfection of years of patient study and improvement.’ The duplicate transmitter exactly resembled its mate, but 
upon opening it the Chlndni plates and the resonators were lacking. Instead was a rubber diaphragm stretched across 
the sphere, dividing it vertically into two airtight compartments. The long serew, with its head in the little bulb 
on the side of the sphere, and which in the exhibition transmitter regulated the position of the resonator, in the du¬ 
plicate transmitter worked in a fine thread through a small brass plate clamped in the center of the diaphragm. By 
turning the knob the diaphragm could be thrown backward or forward. By connecting the motor and the real trans¬ 
mitter by means of the hollow wire, then turning the knob in the proper direction, the diaphragm would be thrown 
forward, the air forced through the wire and down through its various connections to the water motor, releasing ah 
automatic cutoff and setting the water motor in motion. « 

“A more careful investigation of the real Kcely motor showed that the stationary axis was hollow. Within this hoi- 
low shaft, which was only a dummy, the real axle revolved, over one end of which passed the belt which ran down 
through the hollow post to the pulley underneath on the end of the iron shaft described. This inner axle, run by 
the belt, carried the hub of the nibtor and caused the same to revolve when it revolved. 

" How simple! Yet this device has been too much for some of the best mechanical experts in the country, to 
say nothing of the crowd of opcu-niouthcd laymen. 

** Mr. Kccly would work offhis philosophy, screw up his transmitter a little, and while the air was finding its 
v.r.y to the water motor he would find the proper chord. Then, presto, away went the engine, run by the ' sympa¬ 
thetic negative attraction of the triune polar stream.’ ” 
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tion to tb« Keely uiaola, and endeavored, we think, 
vith considerable success. to check, if it could not 
wholly prevent, such obvious swindling of the public. 
We ported out that all of the results obtained by 
Keely could be duplicated by using compressed air In 
I suitable apparatus, and In 1884, in the case of the 
Keely gun, conducted experiments which proved that 
In this case, at least, we were correct 
Keely had many different names for his newly dis¬ 
covered force, and just at the time of the famous gun 
experiments at Kandy Hook, lie was pleased to call it 
“etherio vapor." Representatives of this journal were 
present on the occasion, and the accompanying Ultifl- 
tmtions were published in the 8cikxtific Americas 
of October 11. 1884, in connection with an article ax- 
THE KEELY MOTOR FRACD. posing the trick by whieh the Keely Motor Company 

Ever since the death of John W. Keely, tho funtazti- was able, in a single day, to send up its stock from 
cal collection of apparatus with whieh he puzzled the j nine cents on the dollar to fifteen cento, and swell Its 
public, and ineldeutftlly diverted a golden stream into own bank account proportionately. 


connected by a wire, C(«o said Keely; the wire was actu¬ 
ally another tube) to a second magazine, B. The supply 
from the at nail to the large magazine and from the 
large magazine to the gun was controlled by stop 
valves, os shown In tho cut. These magazines, accord¬ 
ing to Ur. Keely. had been charged with “interatomic 
ether,” which had been evolved by a “generator*'set 
up In Mr. KeeJy’s Philadelphia workshop. 

In loading the gnn the gas check wa* first plaeed in 
position aud the muzzle screwed up tightly; then the 
ball was introduced at the muzzle and rammed home. 
Next the stop-cock was opened to admit the “ etherio 
vaiwr" to the breech, and, after waiting a few seconds, 
the * vibrator,” //.was struck with a wooden mallet, ami 
the charge exploded, driving the bullet at a target 
500 yards from the gun. Nineteen rounds were fired, 
and then a conical steel bullet was driven through 4 
Inches of pine plank placed a few feet frmu tho gun. 
The noise of dlsoharge closely resembled that caused by 


1 2 



GAS CHECKS BEFORE AND AFTER DISCHARGE OF GUN. 



LONGITUDINAL SECTION AT BREECH OF GUN. 



his private purse, lias been ns Jealously guarded ns. The •‘vaporic" gun used on that occasion (it was 
over it was in his lifetime. Recently the motor was nothing more or less than an air-gun) had a splierim!. 
removed, and the laboratory (Heavensave the mark!)! knob secured to the breocli, from which projected ft 
in which for a quarter of a century he had conducted j ** vibrator”(!)J7. The breech wax4In. external dUuii* 
Ills so-called experiments was vacated. Whereupon eter, the bore ljf in., aud the total length was feet. 
Mr. Clarence H. Moore, whoso mother had been the' Just forward of the tru union, at the point, F, tho iuuz- 
lliost generous of Keely’s many victims, rented the z?e unscrewed, this construciIon being adopted to per¬ 


il common shotgun u-hen loose powder having no ram¬ 
ming upon it is exploded. A small cloud of white va¬ 
por, which imiiwdiniely disappeared, followed the dis¬ 
charge. Tho velocities of three consecutive shots were 
482. 4U3, C8J feet per second. “The gun wns then tin 
scruwetV'sftys thoaccount of the proceeding* “the valve 
at the magazine woe opened, and visitors were permitted 


premises, and rfllJlDif to liis assistance several gentle- mit the placing of a gas check, b, in position. A slewc. to examine the * interatomic ether ’ as it Issued from the 

1 .... .. , .1 ■ .. , w -a. I_ . . _ . 1 . . 1 - _ _mi_I _ nCrva. l« limt a nnnll li-ncn ext rwlrtr nn ItulA mill 


men or high standing in the scieutiflo world (some of e. with a bore equal to that of the gun. was fitted in mi 
whom, by the way, hod been baOled witnesses of the annular receae in Urn forward part of the breech. F. 
Keely phenomena), proceeded to explore the premises It will be wen that when tlia muzzle was screwed 
in search «»f evklenece of fraud. home, the sleeve was forced lu until It held tho gas 

Tlw* result proves not merely that the motor was a check flruily in place. The latter consisted of three 
fraud, but that It wns a fraud, aswa pointed out fifteen disks, having a common diameter of I ?, inches. The 
years ago in ilie columns of this journal, of the very two front diskB were of common hard rubber, A * nch 
»im]>l«*»r and most transparent kiad: in fact, the pro- In thickness, while the third disk, which was placed 


pipe. It had but a small trnco of odor, no taste, and 
tail no i-fleet upon tho lungs.” Preoisely : for there is 
not a question in the world but what the “interatomic 
ether” a* it Issued from the plpo was the common nlr 
at atmospheric pressure. 

Wo declared at thetiuie that the magazine, A and 27, 
had been charged with compressed air at many 
thousand pounds pressure, and that when tile stop- 


I4IIU IIIWI fUSXBVB. it, M'v l'-V -■ - - - -* - ■ J 1_ J . , . 

sumption b strong that this most colossal humbug of next to the pressure chamber, was of aoft rubber pack* I cock was opened, the air. owing to itonigli pressure. 
* passed rapidly 


me century 
depended for 
il» success up¬ 
on that ever- 
fruitful theme 
of I he bogus 
cmnpany pro¬ 
moter-— com- 
pirsiU'il air. In 
tlw first place, 
h I d d e n he- 
ucath the lluor 
of the buikliuu 
wiw found u 
largo aud mas 
sive met a I 
sphere, vrl:.>H‘ 
weight is given 
ns three tints, 
and whose 
bursting 
strength under 

pressure i* 

stateil to l>»- so 
iieuiv tons tu 
the squn re 
inch. Appa¬ 
rently at mm 
time onincctcd* 
with (Ids was 
fi>mt«L, hidden 
in (he brick 
wall, a quail- 
thy of small 
bnu*s tubing, 

**f just the size 
a n d strength 

to match tho strength of the steel reservnir. mid corre¬ 
sponding to the tubing (see cut) used by Keely in 
hi* various publia and private exhibitions. Under- 
•u'nth the upper floor of the house was found a false 
wiling, welt calculated to hide the necessary tubes far 
convoying tho couiprecsed air to the different air mo¬ 
tors with which he produced hia results; while ft oum- 
bee of trap-door* were found erattpred over the floor 
•*f this stage, from which, for n <|ur>rcerof aeentury, 
this prince of hombuir-i played his pure I 
Many of our older readers will remember that from 
the very Bret this Journal vu r iphstlo In its opposi- 


to the breech, 
behind the gas 
check, where It 
developed suf- 
flvlvnt pressure 
to burst tin; 
rltwk and ox- 
pi-I the ball. 

The tnp|Niig 
on the “ reson¬ 
ator,’’ //, had 
mulling wlmi- 
evi-r lo do with 
flu* dbichurge, 
and WiiMiu-n-ly 
iMM'iif tlivdiiir- 
Jnlaii “pm-MW 
of dm wilful M 
by which thl* 
mTiiUip I iu lied 
nnnm lipwild- 
••nil his afldi- 
rlilv. 

T» prove1 lie 
lat-l to hi* «il- 
|>fai.-tiiiii, I h c 

rrpivai’llUl I vp 
«>f die St'iK.%- 

riKio AMtiiib 
i.‘A.V reqtH'***'d 
Ki-i-lv to allow 

him to handle 
I In* wooden 
uuilU-t diin|uir- 

jxww being to 
delay the hip- 

ills of nn Inch Hiii-k. Tim disks at* shown in foil ping until alter tin- discharge). It is needless to »y 

riie' ill Pirn, l amis, tin- former lleure representliui Hie lliat Keely refusal. . 

disk lief ora discharge, and the latter after diecharRr. Soon after kcrly’e gall experiments tile editor Of Mil. 
It will be noticed that the broken disk shows clearly Journal conducted experiment* in the mine direction 
the imprint made Inlhncpd of the eleeve. The bore in Kete York, and an experimental Run « ; matin of 
of the tun wtut Iiimlies. ami a spherical land bullet, seamless drawn bm>> pipe ol 1 inch bora and a feet in 
o waa used A noi.net tube. If, o( an inch In exter- lenRtb, and Bet vettleally under a skylight shalt sere 
nkl diameter ami .d an inch Internal diameter, a ral etnrics In height. A union Joint waa -crewed to 
toll site or™, section Of which Is shown between cut, 1 .be bottom » thrpl[m,.lth a pipe connecting to a 
and 2. led tbe breech of the gun lo the tnagaxine. A. null ol about 100 teet o! 1M Inch pli>e, idaced beneath 
which was made of wroutht Iron and was 8K inohM the gun, 

external diameter by 4* feet long. Another tube wee A further connection was nmde_with a hydraulic 


TEST OF THE SEELY '•VAP0RIC” GUN AT BANDY HOOK, SEPTEMBER, 1884. 
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testing pump and high pressure gage. In the union 
joint wore placed two disks of hard rubber, eAck about 
A of an inch in thickness, and above the disks a lead 
ball, 1 inch in diameter, was placed. On the railing of 
the next story above was laid a target of live tiers of 
ljrf inoh plank, directly over the rouge of the gun. The 
whole pipe being fnli of air at atmospheric pressure, 
the pump was put in operation, water being forced into 
the lower end of the pipe reservoir. This forced the 
air up through the pipo line and compressed it undor 
the hard rubber disks. When a pressure of 1,500 pounds 
per square inch was reached, the disks ruptured and 
the gun was discharged. 

The bullet passed through the 0J^ inches of pine 
planks, making a clean cut through the flret planks and 
budlv shattering and displacing the last plunk of the 
target, then struck and splintered n benui under the 
roof and rebounded to the floor. This was repented 
several times, the disks bursting at between 1,300 and 
1,500 pounds and showing the great power of com¬ 
pressed air in the discharge of the projectiles. The 
prestidigitator part of Keely’s exceedingly Biuall feed 
pipe to the chamber behind tlio disks and bullet, and 
hi* bogus tapping of the resonator, it is needless to say 
were not included in our experiment. 

In conclusion we would remind our readers that the 
death of this prince of rogues does not imply that the i 
type is extinct; and that "resonators,” "vibrators,”I 
"etheric vapors,” and others of that ilk, still walk the 
earth dressed In tile ever-varying garb with which 
such human sharks as Keely are still seeking to catch 
tlie unwary. 
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In Electrotherapy, 

K-Y Lubricating Jelly is useful for lubricating 
glass and metal electrodes. Being non-greasv it 
does not interfere with the current. Being 
water-soluble, it is quickly washed away after 
use. Being slippery, it permits easy, painless 
passage of all instruments of penetration. 

K-Y Lubricating Jelly, Collapsible tul>es, 
$2.40 and $4.80 per dozen, respectively. (The 
new triple-size tube is economical). 

(I ufwnw • ^(c IvrouH- 

0 MIW IH.UN«WICPI ( ' M J U I » 

/ 

y fifty * 4 1 rr>* wh/f ftp,f ,f will limlly llwit dfitllvr'i IMIM, — 


XOTKS ANI) ABSTRACTS ('OMMIRC l \l. A.NNOt NTF.MhNTS 
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VOLTS 


MODEL 

NO. 


THIS APPARATUS -OPERATES ON 


aA.\ervX s oii\ciiT\g posts, uuservmg puianzy. ^ee that the /jil 


THIS APPARATUS OPERATES ON 

1 AMPS. 


SERIAL! 


■ 

NO. 


_ 


MADE IN U. S. A. 

BY-M5INT0SH ELECTRICAL CORPORATION 

CHICAGO, ILL.,*' ' 


SERIAL 
NO. 

MADE IN U. S. A. 

BY-MCINTOSH ELECTRICAL CORPORATION 

CHICAGO. ILL. 
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3 BULBOUS pointed steel needles 


MEDIUM 


INTOSH ELECTRICAL CORPORATE 
203-233 North California Avenue 








CHICAGO, ILLINOIS 
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Directions for Cautery 


Connect the cautery cords and handle with the binding posts marked “Cautery ”. 

Adjust the grounded terminal “B” so that it touches “A” thus closing the spark 
gap. Unscrew the vibrator screw “R” about 1 16 in. away from spring. 1 hen turn 

on the switch to start coil, close the contact on cautery handle, and gradually turn 
the vibrator screw until it touches the spring; by tightening it carefully the cautery- 
knife will glow at the desired heat; if turned to far the cautery current will stop and an 
arc will form at vibrator points; ii r this event the switch should be turned off at once to 
cut off current from coil. 
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McIntosh No. 1 Portable High-Frequency Coil 

A, Secondary Terminal. B. Indifferent or Grounded Terminal. C, Interrupter 
Coil. D, Spark Gap Post F. Attachment Plug. I. Vibrator Spring. P. Spark Gap. 
R, Vibrator Screw. 

This coil operates oa either 1 in volt direct or alternating current, and should l>c 
used on u wooden table. Screw the attachment plug “F” into any lamp socket and 
turn on the small switch at the right -of cbil. The Vibrator “I” should make a hum¬ 
ming sound. The numbet of vibrations nre regulated by the screw **R" The vacuum 
electrize or other electrode should be < onnectcd to post “A” and the indifferent termi 
nal “B" should be turned '■o as to touch “A.” Apply electrode to patient and open the 
gap gradually between “Li ' and “A” until the desiied strength of current is obtained. 

The Vibrator Spring should not touch the head of Interrupter-CoH hut should be 
separated by a space of about a sixteenth of an inch. The Vibrator Screw should pist 
delicately touch the Vibrator Spring 

McIntosh Battery and Optical Co., Chicago, III. 
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Part X—Second Edition. 


ILLlTSTRATED (aTAIJ)GUE 

-OK 

X-RAY APPARATUS 


used in 


RADIOGRAPHY and FLUOROSCOPIC DEMONSTRATION, 

RADIOGRAPHS, LANTERN SLIDES, X-RAY ORY PLATES, ETC. 








/1ANUFACTURED BY 


104 EAST TWENTY-THIRD ST., NEW YORK. 


MHANtllK* , 

rout xt»*.,<w a** mJaikil, 

IMI'M 

»T MU >ni , lit t, P.(« H Aim4>i 


MAIN KACTOHY 

401, 400, 400 **4 410 fetl! *7U ll»»«l 
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R. tl. MBVROWrrZ Optician, in* HmI Hit Mrwt, Sr« v«rti 

APPARATUS FOR THE PRODUCTION OF ROENTGEN OR X-RAYS 

T be apparatus frquirrit for ih« prrdurtmn ol llw Rorr.tgrn or X JLst (utoo , 
following pom 

I. Ttm CROOKE.V TUBE. 

7. Rl nnKOKPI' INDUCTION COIL. 

*. A SOI MCI- OF ELECTRIC CURRENT. 

4. EDISON PLU 0 RO 5 COPB OH FLUORESCENT SCREEN. 

The Klcr trie (‘urrrut may lir generated liy Priputry Uattenn, Storage flatteries, St.rJ- 
Msdilnrs ami Constant or Khernatfitg Kin trir Current. 

To en.ililc the oI**tyct (0 we tlnr X Ray. it i* neresMry to employ a vtren of Tung¬ 
state of calcium whirh U mounted in u frame that can be mixkI on a table in a ilark room or 
in tbe *ha|*c of a Hand Fluor oac ope, which i» a In**! fitting dourly to the face and excludes 
the outside light 

DESCRIPTION OF PARTS. 

CROOKES* TUBES. 




fhe Crookes’ lubes which are ti«ed to generate these rays, are so named after Str 
William Crooke., I R S., who constructed them for his famous experiments in radiant matter 
In these tubes the air has Ix-m eihiitiMr-l to such a degree that the remaining particles have 
• va.My greater freedom of movement than when tinder usual atmospheric pressure. 

I "rvler the.e . m um.t irtcev on leading a powerful electric force into the tube by means 
nt HI Utkdm electrode, these air parti. Irs are thnist to and fro between the electrode* 
*«d the *!*“ opje-itr, )<ut .. .in He, trir machine cause* pith ball* »■* dam e, and by t inr 
iv ytuM hr 4 i to npJNfttf (ft both inrf *«1 **hI ani ^ ■* Ml 1 ,c * ^ M 
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E. n. MPAROWITZ. Optklan. 104 Ea*t 33d Sir*€t. New York. 

phtnphiwvwr It it from the phiwphorrKent spot on tint gl. 1 '* that *he X»Rhy* emanate. 

Tin- »«!>• are made in varwir* ahaprt—(•lotittlar, Fear-duped (Fig. I*.), alK j 
('ylimlneal flu I llxnvat rflWcnt and latest improvement in thi» tine, it the Fort* 
Tube (Fin F). to < died on account of lire peculiar construction of the electrode* The con. 
caw rlrrtmde i always l»i lie card a* the cathode. The cathode rajr», proceeding front k, 
f«H u« on the platinum sheet which form* the anode, tending off from the H“ii »»n whirh they 
((nut a jumriful <4rriim of X Rty*. Ai tht* tpor ii quite amall, radiograph* nude with ihia 
tulir *rr always well defined and may now tie made in a much ihorter time than would have 
been considered |h>*»tlitr at an entliet perind. Fig. T represent* a Thompson Double F»*ru» 
1 ulvr. having two cathode electrode* the ray* fn>m which are projected »imultancou*ly agam*t 
the V sha|>cd an- * lea placed between them, ami give a very brilliant fluorescence. 

ADJUSTABLE VACUUM TUBE. 



Hi - tube o supplied with an additional chamlier containing volatile salts, the heating 
"f «!u> h re lure* the v.v tram of the tube, and thus a more uniform vacuum can be obtained, 
- : ■ ,j.r j^c * f which wilt be readily realized by those who have had experience in X-Ray work. 

THE FLUOROSCOPE AND FLUORESCENT SCREEN. 



The i > mi i. '! ■. rr«l to '1 r Moon ronsiula of ii (taring |n>», curved at one cud 
t - ' n<l ryr« IA. * urn wiije ’file end of the U*» ia i limed by a paste 

\i* »f I I •!. -.n Its* If -. le .,{ *hi* ti •* id • layer of lungsl.ili of rail mm, wlm Ii imitnul 























BUI JU fttrawt. 




. 

"• *"® Ur •*->«* 

Hy placing (hr object In he observed, utt h M t | w | uru « , . 

U * Hu^rn, srr««, |j|r shadow „ W ,, ^ the £ *’ “** “ d 

n,r FJuoc«cm» Seem. .« riuilr for Use « pul,he ot; , „ lf , , ; t ;'";7 

tbw. one pr^« W Otnmt Ihr X-Ray pteture at the «m. o,„. , 7e!T 

*" f ™" •»* pmirtung K u- «*r U» ,un^ r ,v: I, . ^2 

M '” *• nu “" tak “■ ■>-—-■>.. ~ 


INDUCTION COILS. 



The induction coil* furnished by u» for this apparatus are commonly known at the 
Ruhtnkorff Coil, 1 icing named after Ruhmkorff of Paris, who, although not the inventor >1 
uidf, made many instrument* of the kind, and contrived various improvement*. 

One of the most important factors in the production of the X-Ray is a jwrfei-t working 
induction coil, a* upon its action depend* the satisfactory fluorescence of die vacuum tube. 
The efficiency of the coil dejxmd* principally upon the mtuUtfu'H of thr ir.. nJjry, which is die 
most vital part of the coil, a break in diis section rendering it practically useless To aw- 
come any possibility of internal sparking into die primary, or a tendency to spark from the coil 
to r rat sole object*, a special insulating material is used in the winding of the coiL 

The polished mahogany base of the coil contains a condenser suitable to the sparking 
ea;..i'ity of the coil, and all coils are guaranteed to give a continuous spirk of the rise at 
»r,kh they are luted. A disconnecting switch and |wj!c changer is mounted on the 1 *>* "• 

^Tbe OhU are also provided with an adjustable vibrator. I»y *b«h slow or caput 
tan he obtain'd, permitting instant adaption to the condition of the vacuum of the 

tObC. 

























e. H. Mr.VROWIT*. Optician. 104 Cast JJd *!'•*. Nrw York. 


special Mieh Frequency Coll for Direct or Alternating Electric Currents. 


•Iu£i 


IIkk coils are immersed in oil awl ore provided with the Motor Make and Break 
App train*. They can be operated direct from either tlic i to-volt Constant or the 5 a or 104 
Alter uting Currents without interposition of cithcc shunt board or resistance box. 

COMPLETE HAKE AND BREAK APPARATUS. 




The Make sod Break apparatus it designed to take the place of the Vibrator on the 
c«J. jrvl trf r'1 ton of itt rapid revolutions, produce* a* nearly a continuous fluorescence it* it 
i» pocuol* to make. With it Ihe finest rrtultt ate ohtained, both in Kailragraphy aiul Fluuro 
scope fcxhitanons, and it should be employed on all coils of over j-incli spark, as it reduces 
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* ' * V 

far comiMMNH ‘ 

zzr m - ^^x;:r .* :v;:::; 

«»vr Ik,■£, '° "*«* ****!* ,„ 

—- «- t rr^rr y T^n;:v ** k —-. 

7 '*' h " ,ru%h ~*"■• «*• '* -- :uh ; 

r 2LT'' w, “ *' un,uh ' 11 ■««mIR™ i .w^. ■• •• • •* 

XW; 

THn ELECTkIC CURRENT. 

rl«ctrc current *L'\ *™rru, K ,»* 

Primary lUricnc*, CCt ^ ^ 

2^52 * ,,j ,o ** 33 ««s«5 The"" iferaj 

«*> «»r Primary lUttme*. an ,| an, ^ , 1<(rI ! ‘ ’ *'/ f ’ J,n * * 

r«iu.rnl to operate the ml. will *ni^r, although we „ ou u JjT ‘ ‘ U<{ ! 

volts, the avenge voltage required by 4 «o 6 inch coil*. 5 J 



" '*k t ^' e * c celU, the outfit consuls simolv of the t..i„ r 1 t-i 
battenes. the electro-motive force of the ell- 1 ' Flu, ‘ r "" ' l< " rSf r ™- an, l 

* - 


Smtilar result* arc obtained by 3 Storage cell*, giving 
6 volt*, the differenc e between the two type* ,,f batteries being 
that the storage cells can be kept operative by being recharg¬ 
ed at stated period* at any clectnc bght station, while in the 
primary cell*, the entire elements ore consumed ami Itave to 
be replaced. The use of storage cells also permit the em¬ 
ployment of a make and break wheel operated try a motor, 
which take* the place of the viiirator on the coil, ami retim es 
the wear to a minimum and give* tile most j>ofr< t ffoorot- 
ceoee m the tulie Two additional storage cell* are retptired to 
operate the motor. 
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I 1 ., ft. MI'vbowiT/, optician, 104 Fa*t 3JJ <i|r#«t. s n Vorfc. 


Whrn making n»r of the . nmtwt . arrm*. M M oeity i«-, uuv m rmtiUn a 

tame rnannrt *» the UurffK*, tbr outer of . nmn twin* in thw tarn lanKatotiliJe; at iJm 
Mitir lime a pmjxatJonalrly better n ull » Again ot'Ulnr.l tay the aiai Ur-tk wheel 

llie tnot»r iA which *an lw aUo opifjicxl tty the runeni 


UNIVERSAL X-RAY TUBE STAND. 




Thw »tan-l i* rtfxrialtjr rrcomrnrmleil for hospital uw, an it CAn lie jilarol on a table 
or » P-mr it will, ami tdmib of nil ne<r..aty inljuMnirriH (Icing omtiuttll of bicycle 
'i.Nrnjf. || >• very light in weight while ut tin owe time |io*.m »*mg gnat rigidity. The lulie 
* art l«» fi wl •.r hiwrfnl over a vrrltrnl range of %t( fret, ami within three limit*, 
Uwrwrgb a dnle >A three ftxt nwlitu. 

Conner Ik*... art *»• A/tangr.l Uml Mere oin t* n» from tube to utaml. 

















r ’ ii f 



«» the 
M Ihr 
■beet. 




* " Mcvvowrr/ a.,., 

" kU "' '»■ >« v„ v _ 

electrical condensers. 



L* -#■ " t » a - 

century, ami « *, CUJcl thr U,,tr P« uI the eighteenth 

.n rej«,ed charges from other bodie. u „,d T* '^T'* W,l>fb U 

WnC P^tpuhk have been collects Jnv “*««*"» to I* other- 
t» a great improvement u[ iati the oricmal 1 " >lm ' F *° n ' !>,,eni electric condenser 

electrical law* gomrim, both .«,£ZZl ' madm * »*> -tt-5 £ 

late by induction a large or »m til llU anti« v of c WiirT'"'7 “ *° ar, HBia 

tin. pvopcttjr cf jca.m u L.i u , a eleetrid.y "* 

to effect cenam results, by caudnz the eWtrfeL * F , . b> h r, *i*lcnt<T ts uvnl 

<—« ,,i S3 »JtT.Z ZZt ? •“" k r 

wo “ 1 " *■“ "*“• *r »• r«-».i * 

It t* for this special purpose of absorbing the surplus energy, ami obviate ,1- _ L 
the coouct poinu, that the electrical Condenser i. used connect,,with the KuhmwTr. V 

/ I"*" ' hc CW] T'*’ ,hc « rra,rr raic *> hr ul capacity it is advisable to employ The 

com Jen sen quoted are of ,1* multiple adjustable pattern and are sub-divided mu. !<2L| 1 

toma, v> arranged that by the insertion or removal of a plug or plug, on the out„.le , ,77' 
t4 * e C'todcrwr plate, the capacity may be increased or decratietl a* de*,r7l * 

When a .null capacity is desire I, s plug I, put ,n iHrtwrru the di* 4 a „d the Ivra*. 
•f/rp. th» only pots the four plate, of the cootkneer into service, sit the others being ms. ,ive 
In the i.mr way any one ,rf the other sections may I,.- pur into operatum Ii the f u |j (4 . u 

t ff m the crmdrowr is <b.,rrd. all t!» plug spares between the ,|,ms ami the strip are hllrd 

with pings. 

To increase thcrapsrdy of an adjustable condenser. plug. are inserted. to derreas. 
the capaerty, plugs are removed 

f •»« fractions for awtllng up anj nperailny the apparatus accompany em.li „uUU. 


1/vj 
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B MrvROU'ITZ. Optklan, 104 Fast MJ Mmt. Vnr York. 


PRICK LIST OF APPARATUS. 


CROOKES* GLOBULAR SHAPE TUBES, s Wh <U«ete» . . 

J 

foci s tubes, i' i- r . ra4l | 

l4fC1f •• 

TH«riPSON-S DOUBLE TOJUS TUBES. , ,Vc„ , F r 

adjustable vacuum tube 

tat* sue uf coil on which they** ,0 

TUBE STANDS, adjustable to hold tain: in any potWod . , 


UNIVERSAL TUBE STAND 
EDISON FLUOROSCOPE. 5 * s fccn 

5*7 “ 

6 xS *» 

7*9 " 

“ 9 xio « 

1 o x 1 j •• 

FLUORLScENT SCREENS, mounted 
h< e, according to sire. 

Screen to x 12 inches . 

M 12 x 12 ** ...... 

" 13 X 15 « . 

Larger sixes to order. 


in woinlcn frame, with protecting gLx* but. 


50 
15 00 
9 00 
12 00 
15 00 
18 00 
20 00 
30 00 


30 00 
36 CO 
45 CO 


INDUCTION COILS. 

. <* H»h«l mahogany Use containing condenser, disconnecting twitch 

xnd pole changer, guaranteed to give a continuous spark of the sire listed 
•1 inch spark. 


11 g! Fre joency ( oil i*r C ■ ut on page 5 /, (omptete for Alternating Current 

Direct Current 

ADJUSTABLE MULTIPLE CONDENSERS. 

Sab-diriiirrl into five sections: 

Total capacity 1 u> 3 micro farads. , 

" I Id j “ 


40 00 
55 00 
70 00 
85 00 
100 00 
125 00 
150 00 
•75 00 
150 00 
175 00 


$12 00 to €14 00 
16 OO in 20 OO 
22 OO t.. 26 OO 

28 OO to 31 00 
34 00 to 38 00 


F.l> 


>1 


CO 


Ml’ . 
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r ® -MKvnownr*. o Pli<l ._ .. 

Wkta". 10 * *«, IJ 4 || 

BATTERIES. 

BW30N LALAND PRIMARV BATTERY. T v,w s 
Ampctr Hour r.,|K»uty 

vou,..... ... 400 

Pr* '. jwr ««. c-implr,* . ilh chaf){ ,. m 

Prinr <4 renewal charge, pci cell * 2 05 

polithrd <uk raw w.th handles to hold H r «ll. 1 25 

5 00 

STORAGE BATTERY in | U r.| ,.... , ., . 

1 "••«, j plates, we j < t . . m,-he*. 

\mpherr hour capacity 

voito.!_. .. 75 

I'nrc per vt of j in portable taw, with handles 35 qq 

COMPLETE MAKE AND BREAK APPARATUS, consisting <rf ,, 0 -voltamr* 
rntteor, Make and Break Wheel, adjustable brushes an.] connecting switches, 

mounted on oak liaac . . _ 

35 00 

Samr, with Batter)- Motor far use with Primary or Storage cells 30 00 

SHUNT BOARD, containing 1 a lamp socket* for controlling amperage up to iS 

ampenrs, and a shunting device reducing the voltage to 8 volts. . 20 00 


PRICE LIST OF CARBUTT’S X-RAY PLATES. 


FUTB 

per dozen. 

SIZE. 

plate* 

PER DOZEN. 

4 * 5 $ *0 

4 X * 6)4 i *° 

3 * 7 * 3 ® 

jxl i 50 

6)4 * * 00 

j x to a 50 

8 z to a 90 

to X 13 

1 1 x 14 

14 x 17 

16 x ao 
• 7 x ao 

18 x aa 
ao x 34 

$ 4 C0 lr»A.vvd.-*!ly : .wit 

m llfte tH-p-d 

6 OO uriltTte. 

IO 80 ^|| 65 

15 00 15 90 

15 60 16 60 

«9 80 31 00 

aa ao 43 40 


riw>» Inia I 1 ft ll> II « 11 inclusW*, ■« IndhrMaiUy entliwJ in imi light pnwt riivrl. 

m> that they m»j Iw awd aiulrt tkn X May* wnlnMtl any Iwther prrjMnaiim; It > 17 anti larger wr.can can- 
ms.rmiy \m m-4 by placing the X Hay |Jitt in ■ Ui«Ui#» photograph printing tr»mr, placing m<* iSt wancim 
, .-•»»! nt ivj^'.ivr ( 4 |«-r iR*t will 1* found in rash bus, or 41 4 slight additional (ipcnm «/» funsiOird in 
J.JCI p» t «r nnaiopri Tl*n compos**,* mI <t*f H«m»IW>i» U wnli ihsl the VKm are ta»g*|y lii’rW, and 
t.-~. V . 1 . iiimim milt III* p»'»lu< tin* „f *»*• deled in ll» K.tJi*{rafk N«g*li,» »li4n «4ii lw ohcaiiMd 
.. . I i . ... m ,f -t- iJly »ben -« J- C. TABLOIDS nre used as the de*eloper. 

hit up in boars «retaining •/> TabUmU each, with full instruction* for use, and 

'w.vg.v to <J«- - l'/p * to 11 dasen 4*5 ,Jt W™*- PRICE, 75 Cent*. 

f*JI^ W * 12 and Utgtf *U44 pwiwl tia pl4i« m • boa. 
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R. II. MEVROWtTI, Optician. IO( (vast 1 tJ Street. Sew York. 

Prices of Complete X-kav Outfits. 


Outfit No. I 

Cmtitft Y *ahmk.,rfl « .Ml. 1 .tutI *Mlk 

Cwnke»* Fima Tulw r. amaU Ml* 

Tub* Sun-1 

Hand Klutvmw^iv ft t ft umi 
• l'd».nn l-aland primary l «II.. 

Outfit No. II . 

C**u,h Y Rulimt.«il Coal. 3 Inch .{mil. 

< n-kr.' Focua Tulw F, .null mi* 

AHjn-'utitr Tut* Stand 
lluict Fleornacnpr. .lift yim 
•i Miaou ljtlat.il Primary Celia. 

Outfit No. Ill 

Conanli >>/ Kulimkiirff ('.111. 4 inch .| U nli 

Crnnkea' Pucii. I itltc P, medium tut 
Ail|ii»uM« Tolw Stood. 

Hand i'likinjiton 3.3 «crr*n 

* Fdium 14i la oil Primary Celia, *r 

Sbatit Ikottl for tu of Mn.m current in flut»/ Ctllt 

Outfit No. IV 

» >«/«/» Y Kohmkt.tif Coil, fl inch .park. 

< poke.' iota* Tub* K, medium ute, 

Adjustable Tube Stood. 

Hand Fliaorooruf*. ft * 7 icrem. 

K Kdkum-Ljlland Primary CdU, *r 

Shunt Hi«.ul for u« of lidium current in flut .•/ C<lh. 

Outfit No V . 

Ct'ir/iitr ef Rahaikarff Coil, 8 inch .park. 

Croolte.' Focti. Tulie K, large wr. 

Adjo.taUe Tube Stand. 

Hand Fluoruecoaie. 5*7 «rren. 

H hditon-l-aland Primary t'rlb, nr 

Shunt lluanl for Miami Currant in fl*u <•/ Ctlh. 

Outfit No. VI 

Cimiuti Y Httlunknrff Coil. 10 inch .park. 

Cruoke.’ F.ICU. Tulie F. large MIC 
Adju.talik Tube Sunil. 

Hand Fluoroacope, ft i 7 Screen 
Ilf Kill vim (.aland Primary Cr4l«, ar 
fdnmi fkaard fur umiu( Sahara Current in 

Outfit No. VII 

CmtitU Y Mulimkorff Co#, |'j inch .park. 

CrtmkfV Focu. Tube K. Urg* uie. 

\d|ti .table Tulm Stand 

Hand f lui*t«e>i *n»e, ft i 7 Scriwn. 

Ill Kiltw-n I aland ( Vila, m 

Shorn Hoard for u«* of Ediaae Current in fJ+rt tfttUt. 


$60 00 


575 00 


5100 oo 


5140 00 


5165 00 


5200 00 


5225 00 


VV * ' ' • ' nU » ' ■■" I -* k ° r, ‘ory .. .... where ,uy „♦ the at.,,* ... 

*" ' .. Ur * r, 'i' c"*"! «o make Radiograph* fur Ph,... ||,.,,„i.|. 

•f rrtvmaWi •*% mi m*m lit* »*•«»«• »uhn\ « Um mlnml** «4lc«« Uklttg ..I IUtl|uttt«fi)i \v. 
4r«4«f mH pfifW tikm bf frflwt •. 1 


V Ntwey IWma, dr.Wad to (if Primary 041*. M-cUl ,p,,Mainm. will |« e lrm «,.*.lli.| 

todlufloil opponent ..i,J..,ed 


loll direction* for telling up and operating the apporatua accompany each uulfil. 


















$M> (Ml 


>75 00 




40 00 


00 


10 00 


5 00 





!'• UowiiM\a«miMi m t iu, 

*C"> •«"! fim.i M tkMowMT, lum...,___ 

1 u-*...... 

” ,k * "*• — k l„ .. .XOT- * <u*. 

t««. «^.| mu, r .rf hi. iMrtitn. utn nf-lh. >r > hair «,* c« |_» 

II, k„ r«'**Urt r .wnu.1 UU iW .rf 

Ilir (nnk, A» III. (Minn*. mm t ul which > n hm 
'•mttaiiily Ml* a*M i., I , r «n. t n. c«, WuaafM W him W, 
lu» X IUj Tha T.lu. fit Ik. V Ut; w lit. •argaaai m 

•wrolji jwt talwl 

Infant, Kim Wn»k« Old, Life Siiw »•> qq 

H*~w e with Iwtmnlitl ilrtml th« faaMict .4 li» UtaJ*,.,,. |br .ttg. ,rf ....ifcai**.. .V {uautm I th. 

IImw, .luciitch Iirart. tttc. Ihi-*a ul two wgwiraa 

Adalt Tmuk. Lift* 8iie, From Chin to PeM* . 2 00 

>1" *i«g trflrtii*. ill* tlnniUlrT jllino, ihc rilw, lit* l.nir. lb* arm anti alUm MM. iW |«nf 
Call I lev ill* Imn 

Adah Tmnk. Life Si if. Tulj-rmiLnr Diiraan of H*#d of Huiuwmi .— 2 00 

!4h>a Ing a nnamal anil a iliwatoJ tbuuhlrr joint in cinnrMt wall each nther. Otharwtac uaa u 
ulna,. Mir Atm! jHvttur uf llw trank that lit |iru<lu<ttl 

Adalt Trunk and One Sliottlder Joint .. . 1 00 

Adoll Hand, 8id* View, 8bowiog Skull and Ccrriul Vartibr* with Spineoa Procenra OCc 

Adah H*»d, Bid* View . . .. 80c 

Portion of Skull. Slowing BooU of Teeth. . 50c 

Adah Keck. Sloaldaf anil Obeat, Showing Location of a Bullft in tha Cheat and Behind the 
Sternum .. •—».. . . 1 

Abdominal Cavity in Region of Kidney* •• • .. .. 80e 

su..»i»g nra»i.irl» 11* aliaeiH* ul caJtulii. in I hr kiJitay I'aliwtn Iting Car* downward, «> that 
mtalw* and luji i-ine» tjtnw Inal obacunrly. 

Abdomitul Car.ty and Lnmbii Spin* .. . ^ 

\ cat* .A tutpe* lei I'tWlw •litcaw In an atlull 


Adah Femala Pelvii .*.. • ... . .*. 

s*-- -tiitg luiulaf ttflelira*. hip and llngh Ckio** f-i|t«att>• minutr* 

Pai* of L vrn Adult Knee* • •«*♦ ■ .. • »»»»■ 

Mntiu lea .1 t.« | r /.|rj cal auMrM I umlrl« 1 r.l liartar* ■!»I ■■*•««* “*> •»«-« «' “»» 

Wurwmg ,»l«r Ml ih* X llay and «C cotn|Mr<ng in ilia Min* [wliur Ilia imurwi aiuJ iW tK«mal 


50: 

75 c 


Km Joint, ChUd Apd 12 

Mn.*an* Ikm. .. W»nk"i <•* i«*lrlla ej«l ' 

*»• I til ■ a raihrr Ilian o»**uua A l«wUl»l foln-gra|Ji 


. 60o 

lit *tii| lam**. I ate ol |<onia) anth»l»«t letraliog llwl •» 


AdaH Anil* Joint 
MMwk 
al aaifi 


ill! 
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n R MrVROWlTZ. Optician. 104 tul JJd Street. Sn Y«f 4 


«i> ■ • ••-* • a••« 

•nn* t»y aid al gwtut. 


Adah FIbuw Joint • • • 

<IU liwiwr*, »ae ;<«'t , from* . I Uw.r rwl mI kowwra* anri amero is 

Honnal Adah Toot la thee.. . .- .. 

I* »•!•* i af iko. Hiil ami Mid ilunk. till, Mdui awl iht ban dlteWf aa 4 < 

it* u>mI U*e* aid ill* f4,«Uii|t»*, in •Knit, Its •■*.!• —gowna ■main**. I.if—mm 1 hum 

Child'* Aoklo » HIM t(t| - MIH • *•••••*••»*••• #*# «»**• •«*%•«•»••« 

AmKiUmm and «ci|*» ilmu id tin. Mat*. 

Adult r«wt*< .. ... .. 

Will w«IU in a. fomlirol»a*,l ln)i I 111 

Adult Foot, 8 «m«t Patient 

Md* t«n», UnrtHi'ti tuwdW in WogtU, upataml •*)*'» with immediate 

Adult F«ot .*.. .. ..... 00 c 

1 rmair, nr*mil. row tr>rn tola nf Iw4 

Adult Forearm... .. 60c 

IBatUmith. dm* iwg location *il too piece* of uni 

Adult roreaim a ud Hand - . • ... ... . . ... .... ... 75 c 

Showing an un iinllml fmrtuie i>( ill* radio* Taken while within Half itwh Until tpUun anil 

UinLtge*, I Ha jim than ii Uunnnl tiro titrating* id tit* • pi Inti 

Elbow Joint of Child.... 00e 

Vnthyl-*,.. iha rr»nlt of fracture ami dtatocotion • bowing Itaml. uf mwiau Unuti. A **ry dear 
ami tntlrUClitt picture. 

Elbow Joint of Child ....... 50e 

•right *cil Ml, reitrfcted mutifm. I'ictuir thiiw-* ii m, probably due to fracture. 

Hontal Adult Writt and Hand . .. 60c 

\ perfect radiograph. • bowing nriil jmnt. carpu*, nwtacarpen anil phalange* in perfect dead 
while atilt pr»»«rving throughm* a glv,.r like and *tvn repmentatju*) id the Ar»h. 

PoaitiTii of tha Sam*. Bone* Uiow White -• .... . .. 60o 

Two Wnita and Hauda on One Plata. Adult, Female -- 75o 

1 ninparxtite mtlliwj Collet’ fracture, mi* yiar*' .Uniting. Thought to be dit|oca3«ift. Im- 
|wi Ih n <it ImK railiu* amt ulna. 1 hit picture t* a revtlaltun to largeon*. The injured may He 
mi(<i(itl in cumtati wiiti the nmrnol boon 

Two Writ!* and Hand* on One Plate .... 75 c 

Tu Here alar di*ea*e ol phalange* id left hood. l»r. White'* ca*e taken before the Metso Society 

Two Writti and Hand* on One Plate... .... . 60e 

Chronic rhumamm o< me year’* tlandlng of left wild, dittoriiun of caqial bone*. 

Hand, Adult. Female. .... .1 . .. 60o 

\\ oh newdlr in it Taken at a meeting of the County MctlkaJ Society. April. IStW Needle 
*h«;w* wnh great dearer** Operation unMicceiaful lief me picture; by It* aid immnluidy 


auttettfal. 


60 e 


Wriit and Sand, Adult. Female ..... . .. ... 

IKIth duiumul ring. Sfw/wmg the nay petwtrahility of ihe iliatnomi by the \-Uay. 

Wriat and Hand. Adult, Female .. 60e 

" nli bracelet arid ring. Tw*i «eci»il» ei|i<Miur. 

Head, Adalt. . flOo 

VUrwirvg Irootinn of bullet ootaeceWally prwtieil for. 

Child'* Hand.. . . 60c 

bngrr., prior III ojeralinn, juncture ..I lumat Oongwiftal iMirttnily 

(Mil Hud. . ... . 00 a 

V .Kayed metMarjiai U«hi, ntbUil Aogrrt. Operalioa. Ctntgenflal dctuemUy. 
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60c 


75« 


C. II. MKVBOWm. Optician, lot faat )M tinct, s n Ywk. 


I* 


50. 


VrUt ami II«a*l, Adah. formal 

A•< r .MM unotoimy n~« • !-«.* «i r w.Vi ,i. 1 1 ,, 

Mm «.«( iW Mm Iw plMt *1 Ctfat nta kmc m lahmg X Acy |M nm 
VdiUu Otywta ta a Boi .... . 

Aa **<l» pirtna*. ttln with Sum MmAum 

Itiadnmlag *f a Will ■ithtn a fUalal E i*»Upa 

**‘'•“'1 Mm pncMIalilp iW I Barfing ik* 1 -MtlinM 4 

W" ricraadcf 

"" 

Jalr In nkuh by aarylAq ikaa ... .I.Dacu. -I lh> ilnr 1 < l i,ti Ini. - ^ 

a act u al HnMw» ar* m tcltil 

Treat, Showing Bum* .. .. . . .. an. 

H«wnlg*n Picture nf a Picture of Ewtitgan . . .... .... e0l 

normal KiJory and Kidney eontainirg Cali ulna an 8 am« Plat*. 8 huwiag LVantj wl Catcall Me 

Tno Kldncya containing Orir Arid Catcall ojmc Sore* FLita, Showing Caknli Mr 

Cakmli of KMrniyt anil BnileU, otc.. on 8 a me Pitt*, Showing Calculi to be Rolalirelr About 

E't'ull; Olatroitir# to the X-tUy gQj 

Liring KM any, Partially Eanoird m an Operation for Chkultu of thii Organ by Dr. Willy Knir 

anil X-tUreJ by Dr. Morton . 7? ...... \ \.' 60a 

X-K»J .lunaml *W»<a >4 u « kUulu. which an aerified try iminno In the ucmatiw 1‘aiMto 
tallv ncwmttl 

Foreign BnJy in 8 i return ... ... .... ^ 

Human Teatli In Situ ..... ... ^ 

Shiming ifi* rool a ami filling* .Mm the pulp dunnere ami kratiua of duesn u (W mci ami 
l» Mm Ivor, acintocct. no., eti 

An Unimpeded damns Tooth tn an Adqlt whirls had never Erupted . Me 

1 hwnuoat rating llic value of lhr X Key tn Ivnllury. 

Cnlfa Biala la Knee Joint, Twenty yean' Adnlt . .. Mo 

Ballot la Skull . . .. ...... .. ^ 

locctnl (owlerior. region of the octiit. 

Metallic Button with pin <a lapel bntlwO . ..... . 7 ^ 

In iniiMI* regain ot ilie iptupluguk. Prunt view, child three Jam of age Show* heart, lii-er 
aatl cj,|em finely 

8 w«. back riser ... . .... . . .. ... . . 7 ^ 

Again allowing liultuo. etc. 

8 *®e, full length. 34 incbca long.... ... jjq 

taken In osn rip.iiire at 3D lathe* <llat*nc*. TUtte ■* rninulrc A |urticaUrly good piuare. 
thuwiug peicic a* well a* trunk and ilia urgent. . 

Same, full Smra. ... ... j qo 

I •« n|Mum jarfnntl ffthfli hnad to toll lea). 

lantern Slides of any of the foregoing Negatives furnished to order for fttk. each. 
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PHYSIOTHERAPEUTIC 

TECHNIQUE 



i Tabloid Form 


By 


A. T. NOE, M. D. 


Professor Physiology. Anatomy and Hygiene. C-amr Unn, ■ 

Lincoln. Nebraska, |S>«-'«. Inventor of the first Diatherno r-.arV.mr in 
the United States Thirty-five years ex|<riencc U . ij .. 
therapy, Clinical tjlhomtory and teaching. 

Located just out of Santa Barbara in UHinj>ton Cars.m rr 'an;, 
Barbara Boy's School. Address Carjnntcrm. California 
Teaching and treating patients front great distance* 

Below are illustrations of Clinic and School 
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FOREWORD 


I have availed myself of the use of pin ooilt na pu Uh a f.< , 
covering thirty-five year* with gratifying sue... | have « rk i ,„c 
and advanced with the developing science This -ciencr has n-.w na.-he ' 
jMisiticm of sufficient eminence to attract the attention .1 a large mtm 
of the mcilical j»r"lrssinn 

Mv method ■ >f teaching ha» met with unexpected entbusustn This 
compendium is the result of that enthusiasm's demand 1 am not * mm( 
a hook <m the etiology, physiology, histology .r pathology .< dwie. 

But I am classifying diseases, giving the moilalrtirs in n-c p.r Hv-.r . Jr , 
ing phases, and charting them with descriptions of technique 

There are technical illustrations, guides to million ;. r... 
of treatments. 

^ OU arc allowed, of course, to use your ..un it: !gm. r.t ar ! tndo - !u 
alitv in each case, hut the best of rav long expertener ■- also emu* cm 
this hook. And I give it to you with rral Ur t'. r the work 

\. T. Nor. M a 


« 







RECOGNITION 


. I ,| m with gratitude. in the compilation of 
I «.,k to *‘ k ' **• ’ 

..A-T **.fo|l«"»ntK authorities. 

, 5 S'ei.wangrr, M I* 

Chicago. Win"'* 

s.^.u M Fbetlurt. M D 


(hist 


X Ho«an! Plttlfcp ML IX 

**jiii pranctKC*) California. 

Bnfton lUkrr tivover, M D 

CoM» Sflftfiga. Colorado 


Hkm I* Csnhcrbatcht M 0 
LoimIiwi. Kniilind 

Joxpl' £♦ (i. VV addinuton, M. D, 

Detroit, Michigan 

C M. Samptoo, M. D. 

N’m York t’Hy, New York 

t* E Godt^t M. D, 

Jamovilk. Woomsin 

Ham Katun Strain. M. D, 

llttiadrlplii.i. IViifjsylvnnia 
G. Briton Ma* » ry, M. 1). 

I"hiladcl|diia, Pennsylvania 
My Seentary, 

Mi<a Yell* * reran)v 

ari ^ ‘d all, my Mc&<i(r<l wife, 

I W, W hnm I dedicate this bonk. 


PHYSIOTHERAPY 


fttnon oi «iiM*iisc 


..> be owt r ^ 

adjunct or a remedy ; but. we are forced “" 

remedies, which may meet the in.l,ration, a. - T n , 
lK-can>c ..f the lack of knowledge of clectrucherapv If .IiAhV*"^*. 
the work lietter. uh it. ■ *w *• 


Hut, 


in view of the amnunt of reliable data at hand 


pro»ttj 


remarkable beneficial effect, u,-n Jathol.^cal .. , h ' T trjr , v , 

would be lax in hi, duty to hi, padem to Wandl. aM to Ae 

l"" f '" .. *“*> ", and prove electrotherapy and the light 

ray, to be one of the greatest adjunct, to hi, medical j*»rri« 


To know physiotherapy in all oi it, ramification, mean. t. V«. » 
all of the physicial modalities that have Ixen devtlojxd m,b,. Jr *j p.,„ t - 
to be of value in assisting nature in her reci ' ,tru, tier •*■■■;. tl .• i 
taking care of the waste and repair. 


In studying electricity and the light ray - in all ..r thrir ». 

have found them to be great aid, in assisting nature «■• rw.ctns.t -t 
take care of the waste and repair. 


Scientist, and physicists Have been working in laS.rat. ra,, .leges 
and universities for years, proving then findings , ‘o. , ™ » 

clinical way. Today, we arc not working u(»>n .,.uiv;ds r, ■> .u-"rt. 
as we have been doing in year, gone In Hu n .. a lone nsa-l , v e»' . 
us yet, in developing ways and mean, !■> impnw* ajvm th-r “Si.V »i 
have already lieen able to do tohcttrr the m. .. 

The underlying principle, ot physiotherapy mvt N* *r no.s- 
stoud by every phvsician who attempts r*» adminr.tet sum >a Os evsto^ 
llies to hi. patient It* modus ope.sn. . ‘ m > 0,1 1 * 



A 


1 
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electricity 

I ..I moving electron*. and i» made 
„ • •.'I'* 1 *'*' .“""il’Inial a 11 ' 1 rhrlim.l1 effect* 

^'to '*• fc > '** , ,,| through a normal human body 

, ... u . that »"'* , 

Jdeer. tell | I ( twelltv lrel . 

^nl.-"*'^ , ... well a- u.v»«we. ray., 

VOLTS AMPERES OHMS 

. arc the first measurements in eke* 
." I r , kian t., have a proper conception 

. . "" " rationally, for thrr»|»eutic pur- 

-a. I.. rt l» !" 


IV " 
tfk«5* 

M tV** ^ 


. . ..... rn.lv .me .if the eomjioncnt parts of 

' ■■‘’-a-'' » •>”' li-elf. i- perfectly Harmless, it He- 

cm-**.* !; r ,.: na i„ . ....Klimts Voltage, then, t* the 

,-.unr- . U»** ' ' * "^ ^ , in( | <jn I* Klicne.l to the pressure 

pressa.c at nhnh <lciUK pressure in a steam Holler steam. 

ET—«««■'■* „ r , «n ...iubc n«,u.. 

lt s.«ld I- onlrn.l ( ^. . M , ,, \| 

* "■ -.** 

wrutsla it alwav* mean* voltage 

. i.n.l a niece of iron it. an aei.i 

.' ■ l* •*■■» '«■"" ,lm ' 1 

... ..... • .."I the differ. n«. in i-" """I bt twet n Uh 

tuu uula), will be - ■ ill that the .r-ultant voltage will He very little 

'_,Irment. to be zinc and carbon, the trine is acted 

Upuarodih while the carbon is unaffected l.y the lluid. Consequently. 

thr greatest difference and a Higher voltage W 
*xt me. than hv 


tM* 

tJ^i 



--- " . - 

than hy any «»th«*r metal*. Thr vnll, thru, i» * 11 

unit %d r|t'ir\dtvi(iu forte *R. M. F.i. 

\myrt n , ,* th* KA'H ct /ft.:, an.) k. not to hr iMiifoumlnl with 
foe *lth -.j k ii »><h •• .* i»ui(H>tiritl j*.irt *»i rlrrtrirnl ••n* , ficy. thr> 

*1111* to nm 

, , detail., VMI'KKACK •» defined «» 

a-in*, wo- mil.., not t.M.li upon rleelfl'* 1 , ,|4 


serve an mtif.lj .lilfrrrat 

V-JItagr is that iibieli I 
•«K*a«' is that which la n 

la mint Itvt lee.lts for pby 
“*** flda ts wrong. I 


current river . oiidtlCfor. while 


douly or a small ana. 
1 Trent*. mm» .a fajh 


n ihn.g «r entity. Hut a condttitm. AMI’Kh v.l. , , 

.t which el.vlr.rny fi.m., *n.| that rate „ ,kw h Mr 

pressure or voltage. Il l -a. I an. giving 6(| " ^ tt " 

et.rr.nl, I mean that th. rate .., ft,,* (lf Wty mtn „ ni|w ; (> 
throiigho.il ill. entile eircuh. awl. cnnsmpwutls. , a „ , K , * 

tos through the palitnt ^ ’“'*"»**• 

Tile water that |«mr» over the (alls of Stagar 
M amperage, while the .listance that it lalls *, m 
water in the rivrr represents AMl’KWAl.K. the s. 
il,.w- frau-c.l Hy .liffrreiicr ,.f level,. \ ( >I.TNi.K 
We may have a very targe river ilowtug shn 
running swiftly; and so we have electrical c 
amperage and low v oltage, or vice vrrsa. 

\n ampere is a unit of current tCi. ami t* |qst a- most, rh-irxetj 
as can He pushed through a resistance of c ue ohm In ra Tv.o. f 
Tlie imp'll', hav mg more eurrent than ean Iw vne-d i.e thrrapeori. « .V 
is divided, for the convenience of cleettiitherapmt»si* r-<, l.'<» ■ .-. 
called M11.LIAMPERES. 

The term resistance, as used in an vUctn..1 , In t.e hAr. 

in meaning from when the same term is no•! rrlatne .• • ifcrr nr. sa". 
.imply means that which o^.-rs the tmssag. .a . ..to. n tV- ugV . 
circuit. 

The ol.ni is the unit of electrical rrststaticc • K.. an.l x« r m- i-r o 
e«iual t"> the resistanre otfeted Hy a pseee *d con« «wr two tandreC 
and fifty feet long and one-tnniticlh . ( an mi th' ‘ 

I he resistance of wire* or • thrt cmtlucltnc nvaurvil v*rs *rmvl. 

as to their length ami Inverse a* to thrir sm- svn n --- 

verselv as to their conductivity thro lore, a -t or* - dr-* ~ ” 

ance than a long one. and a thin w.te off.,. m« resnisr., s tWt 
.me of the same length-much th. same a. . Urge PI- *'> • 
water than a small one 

As resistance is fiuRe an ... « »*" 

in detail, further along, when we cmw to .'.ottwal 
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ml I* chemical. 
hi .it a given point you cm 

.,w 4) yff thirty-five year* ago, wm 
rr*alt» I have hern utile to get have 

HI ill im .•»<<• 

r* |i(i>*Mhr««|iy o®«. «" equipping 
leaic uut the galvanic currrnt, a* you 
r «pUming galvanism ami iknwiwtro* 

'ilnni*m intelligently In hi* practice. aooa 
. i^ A . U |*r Galvanism control* "»•» admirably 

t • #rnrn live field Accomplishing » IIIUCll g***l 

mr n 4I|4 | M.oini t» unlimited. with Galvanism. 

.mr undrr-umdinic m i" “Iwt 0»W»ot»m i» T<i 
u.lritr it a* i i.-ntimliiu* (low of rlrirtfir < til-rent, 
,l,„.„ Tl.r ,,utc.iiii|j etirrent w.iuld lie the t K«itivr 
urrrtit would hr the negative 

mean 



Oxygen i 

oaitive |Hile. 


Nm In mi 

describe it. «f »e 
timing all ut i 

(Hint, white the fetiim Do 

the .. tint oi rurtent .letermmol l»v amperage 1 

,h,i .. itiKinc oat front tin nu. hine ami the .immint return 
m( Iht . .1 the ttow to innci-r tin amperage i» htiowtt 

j% IJhrneil t«* the thro - f water over Niagara, the volume 

of water rrfgfsCUta the voltage 

The (motive |* >le t* ki*.iwn . 1 * the amnlr. the negative a- the cathode. 
Thr t« |.4«-» ha** certain iM-vuliw |*cnpcrtlts, Inith physical and thera 
diametrical o|>|KMition, a» fidlow* 

Negative Pole 

Hydrogen 
Mkalinr 


• gen 
2 Acil 
J Wifi flop bleeding 
Sedative 
Hanlrai liMur 

l» an acid rauvtw. and the rt 
•ultant twain* ia hard and un 

l» a %a*o omtfKtwr 


Increase bleeding 
I’rodmr* b)|»fMMrinltivcti«' 
|iirfie* and disintegrate* 

|« an alkaline cau*tit, and the 
resultant cicatrix is *«»ft and 
(dia hie 

Is a vaso dilator 


Y*ki •++■ *n thr ipjln atum of Ihr gals attic cum* 11 1, fronts mciMfi 
hrf<- thr i-.-il.rrt pole is indicated thr nrgttlive would 
do harm I1 k«- 4 you who air jn«t loginning would do wo II h» re 

I hew (•dills. ** iUtiro i* f|r|K ndeiit ii|» «m wttktl Is Used lot 

thr arthr j.Jr 

10 


ItyilruffOt collects around the 
in the negative pule Iicuntm' « 
tlit iort oi over stimulation, 
exer** alkalinity of |um | 


.narHUuVrr,,^ 

.r mwUa^l iH* -S' «*«. *4 


trritatk 

• dvcl 


• »t« 


Now si 
select the ( 
changer. 

Nerses carry 
nature distribute 


juu Ln 
for activ 


w ih. 


■ actum • 

rV Vos 


urrent« #K rWtrwity 
acidity and .IVjhnit, 

there should Ik an acid r ndWU- 

find a positive nme ending; hut. where * n alkaldw ,r ,^r ■ 

dition, you will find a negative nerve ending 

Why is it that when wr place thr t»"sitivc tn.lr_ 

1 

painful surface, the inflammation and pam H m 

M Ihr pnidvc pole t >x\**t> I, >■ dru\ mrVrt Ih. * 

acidity coagulates the albuminoids of the tdi»«) sad. tketti.e* V 
and shrinks tissue*. 

The negative pole act* much like caustic * *1* .« » 

ing. disintegrating, or liquefying tissue .. «« .irwrr v v,r- 

warts, moles, in fact any t«rnign growth, it r» »re~»*jry t» so the •*»£> 
live |K»le. 

The positive pole, by its sedatne actum on the • *• nme emc\ 
lessens the lumen ot the Missl vessels, thrfr'.i ir. u j.i: % 
ply to the part* Hie negatne pilr. In stimulating »**..-«? vtats 
dilates the bbuHl vessels i ijlvans cutTrnt. o » * m* acts Was »h 
u|mn the tissues, whde thr other current* act mrvtu.-• ■- 

I'livsicians. often time*, hate bnllunt hk oiwk -v *m 
results, Imtcausc the prtrper |**le was atvvdmul > 
need not be any gucasing or empirwism d u**Ljr- «t« .Asms ■* 
jwilarity have been learned . and '•"*» will n t trs v si x • 

alias pain with the negative pole 

Hie jtositivr p.»lr dehydrates tissue* rar*dl» •-* ** t""** # * 
exactly what wr want In tieating a l»**ol *n* tract w 4h ^ 

trodr, it should ju*t fit thr fistula use * 
for |0 mmutrs, once a week to drhvsbxti ' ' 

thr o.ipprr rkctnalr t» idh.rr f> thr - . " h " ,Sl * 

ild\ irmmid, it will hetne th‘ » 11 .. . * ( 

wlthli will. timrv »dhrt» '*• " 

ll(»» Ih- tl*rd in twratlne rnd.r it r> 

WIiMl t(v»ttn. hrm.a.hi*'** »>'h • 

Ih-M. In own tlirnt ».ih Ata »w 

adhrlthi! nn-t • «n 
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iary 2019 










tiri.r with «>il of ri< | v 
ctor». In thi 


, r . **> i to, 

runllvr |«,lf w ill, «„ a, 

• ten M A.. ,w„ „ t lh ,„ n «' 
cttwln 




ttm 


.lialrly # 
II »• tiikti 


« * | . w *rih*i 

electron e» trom Mn It 


Ml| 


rn into thr tin 


*• ***l 


Ur * W»i»|, 
Nverj^c tiviM* ,a 
.......ft,,.,, Irn ... forty 

4 week I *r jwl|*inrnt 

r 1 r h ,icc,nH,e »•* tiw 

A . about In mm,Ur* oner ,. r „, ici . M 
I.la,.t iling with ilir nri.at.vr [*,[<. . 

“*•» f,,f a few •ccon.u. wiih from iH.r 
...h may In- treated with thr nei;at» r 


•rv.x may h- (rra.r.l with « ...|...rr electrode vrfih 
.r M V -hnuld hr Iron, hvc h> twenty, B ivrn ii mr 
rv a Wttk. »imI continued until the th»uc» :irr a ,| c . 
rlivtrodc on thr alHloinru. 

relieved, mi) man) timr<i the Its* tic* completely 
rr-t. r*.l m normal* y by thr uw of thr (n|t|)rr ball spinal electrode 

i r< ihral *»tri* tun *» nur lx* Irratnl with yalvaniwTi. hut hrrr, u% r 
th* negutvvr |H»I» on «i nuke! covered bulb electrode Th* *»• arc m.u|» 
in vrvrral 4ml om -li-uld Iw *rlrctril which will not |p» through 

r i tfoih- i* pluced 4(r.iin«t thr •triefure. attjrhrd to 


tbr ttcfilirr |*i|r, tt 
rent r* turned on •!« 
until tbr «trkttm u 


g placed over thr uMottirn Cur 
th 'light pressure, and continued 
WA>r* through '| hr tiitir should 
r to ten M. \ to th« lire of thr 
front one to two 4 week 


•irrtrode ttwil Treatment* should 

Sh'itthl thr rlr«tr. Ir •lick, any lime in Irratirig with your iimitK'r 
. »*.n ran l-H.M ti it by rr\rr*uig your current a frw second*. hut. by 
doing w. ,a*u have ifr«tr*on| part of your previous rffrrl However. it 
•• well kr a that it can In loosmrd in !hi« way. 

I p (•> fK1 • tim> I hiivi iimI «aid imj# h alumt riilHphoftilh. It i» 'if) 
fntnh In demand when you want to •tiffilirr m gliand or an nfguti. "* 
•it mint In •trfili/mp tin thyroid plaint with Iodide of pot,i*«nni» 

• thrr it in-1 uf oiiir own liking. •■tumte yottt pad w ith the nut* 
y«*i to .nd plat • it owr tin inniit 111 f|tir«9ii'H If ll •* , **dldt 

•if pitmtiiim, u«* it on tl*r nifiitvr jk4c, with thr |Mn|ui' |M*lr on >1" 
r-m* omirttlrtii plarr and with thr nmlln poll or flee if mb • l WHf 


tf .r ' ..uri-or. covering trie perioral,,| t „.j ' ' " • ^ 

1 . 

**- »<•» w‘* h 1 " ,ml »>•»;• U.. (,„ ri ■ ■" ,Kt »*V 

..... e \ .ait run > .Kill. ... * 1 1 1 fkt ■ * __ 




. , .he I" >hr V ru,,„ r u 

,X U ,h. « . 

r ,hr 1 eovmriKjhr ..ml.xau.l „„ h 

o«-r. V.-ircrsi* 

< Ctg*** 

' ,.aJvinK lh« •“*’)«' main la,, Wtr|l ^ 

, r . ate hr.iUcn uj" Into three elrm.ntv»„ *•— 

•*** o( .lectrtn.awithm wh.rh Kami.. ** h ‘ ’ 

ir1iu kr a (tchnitr direction toward .jf,r t h« -ihn /' IS * 
il "|L Sort* HavittlS » affinity h, ,hv •* 

aatlv*. ,,crr ,hr “nwcrbal U* that 1^,. T 

• Three tone a|.|iear,nK ut thr |H»ti ic m|M| ^ ^ «• 

— • wr call them rlrctrfmci;atwt *«lntuiipt 
negative »i«ir wr rail electrof M »htr v 
Cataphorcjiis however, w an dectmlytK poerw. bJWkw 
if cktmlyns; and whrncvrt Miilahlr mnlmw u 

.ilv.mir current, that medirror t% , r 

•tnent» or iwn These km* haunt m %9hnnj t-r .^ , g 
of thr machine, thr •electkm ..t the actrit -*V - -o 


t.rtHe l.rgal.'e. 

7n** ,m .. 


i.f 


the l»» 
either |— 1 * 

uj- into it* 
thr Mltet I*" 1 ' 

4 )r|<ti<l u| 

Kemrvtirs like 

Copper *»nc 
Lithium com| 
Copper, zinc, 
Suliihatr 


n m which part of thr nirduamctit we vnti t„ - 


md mai*nrMum 


tjuininc 
Adrenalin 
Calcium chl«*mlr 
xx r to hr appbrd •»« the 
purpose*. 

kitmdirs like 
bxlin and its vatu 
Hxliilr) 

ShIiuiii t hhnnb 
Sxliuni k.iIk vlatr 

IU' til |ir applti d ,ai |hr 


SINUSOIDAL CURRFM 


•It# 


^•mikoidal tuttvut* nu U<fh « " 

'* wtuu Irn to one bundled * r, d 

„pM atm i ttrtanl i« .t>>t»«tl aH**"* 


IrmU. V* 
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I |>h..r "I •Irern-ltori. TIi* }HMitu 
,j rltitimitint; any |n>linit action 


<J^V . U ..A'djj. A'llVill 

s -7=x Z5: ti 

A 3- 7 


*. 




_ILflA— 




•lioct brr«l( 


tufl »if thrr nrrrim* *mi 
thr operator. and ui.iv lx 
etc ifruiis enough T*• mnf 
here. It ii always vrf*e to 
action of ih< ct trrrM h 
trjciitic thr iiiuw lr*. hau 
nrtrt against it In thi< 
brought undrr the v%-ill ui 
fpcJiiiaU tomdo juuI t«< 


jifrwnt day mechanically control altrr* 
til arc increased M the dntirvd a in. Mint 
flu current Ik iru; rt'Crnnl on thr •iii*.*. 

in thr • urrvnt, hence, no shock tu ativ 
m The il'i'dijr is under iiliMilutr «*• *vitr<tl ..f 
*•• -light J* n.»t t.» he noticed by thr |niiiem ( 
art ^ mu-** lr i^jiuit the patient'* will Ki^ht 
hair yiiur patient use his will to enhance the 
• «thrr w.*rds when hr feth the current om> 
hurt u*e hit will power to aid the contraction, 
wj\. atrophic and ptaciil mqidrt atr a tain 
%oitr pattrat. Slow tine current* are lived to 
n luvmate the nervrv that supply these mu* 


Action mean* rejuvenation, 

<Mltrollctl; fit it j*. the machine nuv 


df* f atari inti mean* disintegration. 

Thr •me current* are variously 
Ik- »et ti» pr.*hn« i d.iw. ocn «inc wmc /or out tract uni nf muscle*, or 
a fjjuit •in* wave lor n» r • ‘imtil iTion although (imi rapid fot muscle 
(ontrxtir^. of both current* may be uiml at the same time The ma¬ 
chine nui l»r %m |n |.i..i|im- a «urigc. .»r a gradual lncfra**r of decrease 
o/ the «ine wave a* in thr oijk rmt|io«rd current 

Tim U hum !wmt> fo three hundred anil forty singe* jki minute 
Moot r|r.fi .-i.. i-.- uted Tor tin* current, a* lor the galvanic rurrriit, 

and when imiiMmitl with *odf<tiri * hlonde solution the skill rrsistrtJK* 

It Imarm) Ser t». it tiiaf to* metal part * come into contact w ith tin *kln 

In pi jr mg th* rirririntc* for one currents, it i« iimmiIIv h d •" H** r 
he indilfrrrnt . . ti h mrr the spinal center ••/ tile ncivr that i* I" he 
1 »o «ontr*. f thr HttlMie I hr ai lit i eln ttodr *11011111 In- nvff lh' 
Inal or rail *d the iirrre surface, or near it. Wire the dec 

I an pi-* H and nude •eeiiM’ h) **nd bag* oi bandagt • Imn tl* 

M 


until 


ifii«tnr*. flu' skin 
i the current |u»* 


*c Hed , ili* ti Lark ay il*rtH tew 
• tintil? *«hiou 4 with Wm 

«r*n|, «rut ihr >U-Iitwtr tm l O K 

will I •*'. ifliifiM by lh» | 


r.»4l« 


When K«vttaac stnttMjidal treatment wrvrr hair y rur |wttrnt ..1m* 
lie need* y our nNlMaiU ultewtum. Tunc tor abm- ■ - ' - • 

vary lotui I minute to JO minute* "l*n minute* will vo• *;* 

treat mm i Po not forget that ym or ornmiMi * «iiu*k‘* t mwln 
ein* hy attihciul stimulation, ami that 111 * inuwU will dmrtlv k *M*w 
fatigued, and over fatigue i* worw than undrr Uimnhtlm la. m-t ,*»*• 
fatigue a muscle, always uiwlrr that rather than •**•» mat .» 
this jjij.hr* to all forms of physical therapy 

I had to find thr* out altrr several >eol* "f njenm. Ih. u i .«•» 

.lo. always umlcr treat. I cannot caution >«*u l«*f raa^h th« 
jeet. and you will he Mtrjiroei! at the result* you wall btaw Dnw’% 
[ik^i'I this hit id information. 

In actual practice, thr number of coutractlona mmztu «bo«U 
srldotn Ik- over twenty |H-r minute, with an airtai: »-*' '«• 

In this way you give muscles a |*crio<l of rest hrtwccu ;.mtr*imB a»i 
esiK-cially. juliratK |u.*t beginning ttratmctU. 

Ihe das* of patient* Im-«i suited to »imi- »dal flirt*; ' * fr M 

which there »s paralysis of cithet central .* jw:rtf*rral 

When you have nerve* l» impressed you must n-wvnr tS« \ 
first When centers are destroyed, a* m isdiomycMo ictm* u>u, A*, 
not wait for atrophy, but I»ck«" using th* muscW- aivi •• • ,,r * xy 

remaining centers al*«nit the third w**ck. of • " " thii»sit "* * 

the ease. t , 

Old cases, even right ur ten yearn alter thr attxk o*i V K rrknrd , 

bat iwtanU) - tm .In:.". **W "••• i“ rt ' " n '- 

ll M h-ir.ll> ... Ik cM"ctlr.l th.l .UmiiUln- ” > ' 1 ' 

rrlieve a disease <d unknown rlndocy 

Aftri Iraitnn. ..r •.« ««'> *" 

ihr rr*...t>>.Li.* .. I""'' .MUUWW 

thin. f.*r im (.•« tl.™ lu.r nmr •" 

III (IIIMl. ... Ihr alimrnix. tr*.i * * ”''" '2 Z"r 

„ n ,| lo, tn.rvtuul -l»»iv. vine uirtrn.v -re m..l .«hw ml »■' . 
sill ill HUII) care* 1.1 <imi«r ('Ti.Ut'W 

i.„. ti.. v.~ .«•■. i>" - 1 ' ,k 1 -y 3 

-inI .hr ...hr. .PH, thr ' J " r ""' ’^1 „ 

.... ...•; 

Mil- l.rr«l.. (IrMltr. ,W thr m-»i. ^ 

lire I ..nr l.« h «re» vIvk.U In n-« 1 *.. 

tiller time* a week 

II 
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" nrrl * tfc. rrK “ " *"* 1 "*• 

«»>. .i.,„ 


•an* 
xSrt in 
inuten in Irrijjtj, 

IXkJ 


i .hJTr ... 

V fr om i tn |, 

►» Wvtk 

JItb.i, , hr 

-i-mEt:..:..- — 

..«. 

1 I.u, ,l„. fWtrw ; 

■'.«* tn.Mlinal ,. 

• V;;.• ch ... - -rcc o<\,£ 

■ “« It* II i |tamly«i» 

r ami (rratrnr-nl-*. ,l.„. ... nr R , ute 

itK'B moral rlmraln air irry «rr\ krahle. ami mti-t 1* 
1,1 rhh.riilr V..t, «111 lln.l lh.tr Ihr |nwtlrml 

• 1 *** * mu a very even distribution of current, 

The ftrwrr arhrtln. rnhlarr votrtml pail, li.no many u.ll4nta K o f„. m 
I n( prut return and reluming moisture llicy do n*,f always 
i f** which to Apply ihr currrnt ami fur that reason nor •hotild 
l«.»th kinds and mh* thrm where lies! aib|>lnl. 

Krr^v your etcctforN * ,i!«* . •tmlurd* and do not over trr.it your 

■ and do rim otrf load them with current when treating them, 

am! •!•>* n«*t trial ificm too long (i* * SI.OW |.\ Shout this. I t jtin«-t 
(iat)<w you loo intuh Sam» rule apphe* m prescribing inrdicitic and 
dirt W«* arr a|d to rnrrdo rn all dr|nirtmrnt« of medicine. N'orr crowd 
treatment <ki your patient* Viturr only tacviU help, of iU»iilancr. 
Mr«!s« iro or efrstncilt or any '-thrT know n agency, don nut airr—oiilv 
aid* to hr l|i naturr to fonrtn n naturally to do tin* healing The modality 

tbai it io'ii* at* d in hrlptn. tun fttJtctkui naturally *s 1 11 .nplhk 

m*rc if Kn-rn in • itB£>-lii» .1. Ilun 1>» k’ivinc llio |.atirii|, nil llioy 

un tali or tuml 


DIATHERMY 


Dultii iin> ha* In 
imfti'Mt |*y v* Imti an 
thr Hour* *A fhi* Im 


m W'ple. 
»le* 4 tMMI 

|y without 
eh a* "thr 


it* to b* tn tH# 

JiohIim r*l. (neatly, IK 


**endfl4h«tmy,* 

S'ti'riHv an 


d tlieraiDtfcrtafr? 

thfntul rflrCt* 


■*► Ihr |irii|xf tr 
I lrni|»fitnrr i 
dratru*tor rdr 

l )ihr« trrni*. *ncfr 

"trinslhnnii*," arr wHiidiuir* u*rd. instead «4 th 
• mi*, di at hr riny 

Sonimnc lu> defined diathermy an **a lnr*t 
utili/r* rlntriral rnrr|*y (or fltr prinluilWm 
dr(ith ol thr liwun" 

I Y Arsamval waii the fir*t man ti* *h>iw that hiih'lrniarncr arTmt*. 
if allowed to paw through thr hily, pfixliKr an ititm*f ••( t'ni]<«rttsn 
of the linnn, hut it rrmatnrd for other ui\r*tti;al'<r» t» a;*{ ls th* inrihd 
m the trrattnent* <d a vjnrtj >4 *ti«ra***d mnitnur* 

It ha* km found that thr hiuh*(rrt|urtM i current which wilUtc* 
linrntroU of thousamU of firm* per sound K thr <mU ' »rm •hut .ar 
k passed through the ti*Mir* «»t thr human kdjf wtthmt p«tn. mi**» uia/ 
contraction, or any discomfiture, othrr than hi at Thr npUr.i*' r J 
this lies in the rapid osrillations which prevent* • nu nt ihctnwxl r4«a» 

In I’JUK-ffi the author mristmcted the hrs| ihathrr*r.> m»*Wiw u thr 
I'mtrd States. In IOJ 0 N'a|(le*s*h«ntdi bronxkt ■ >sii hi* ai»tukr-atu* n •-»t 
many. During the same year Doyen reported h** optww i* * " * *a 1 ' 
frri|urncy current* in thr treatment id \ atuir Hr l^lurv! that »>*wd 
cells of the ln»dy are able to with»laml a trmperaturr ’* D) . k • •• 
cancer cells are ilcstroyed by a temjurratute ol hrtween K 

In all my exprriencr with high fnequem » current* that ■ n- * hlnn 
brat through the ti**ues. | found that tv-t *um.»T»it * it w.i* % > -• -j*r' 
to produce the desired effect I thrr*i.*rr kc«» rspmmmi* t* .M«*n 
tecpitred current to the jutirnt iritHottl skin •rrit.sti 'r \ • *am4 ih*t the 
wires must be Urge enough to carry tb»* high •••• v*sm*ts 

iKit Iom and the proper length to baliuwe the circuit thr sagh lahwh o 
flows. 

In order to pitnluce a mirktl current alter ;osong thi wgh trw* 
former In cotidcmm and from condenser* *o thr «v«U ti\sm wW.g '•** 
lakr nil In tm-rfav lira I .« ». ill* ••IlaMr >m ,v * 

lriii;ili 4ml •»/*• »*1 wirr. *•* Kxlancy *H' • m w»* ***• ***£’* iv* •• 

thine HI Ihr lulH’nt ha,I h> >» ..m.„hrr.l * »* i-"-'*’* w ■' *». i 

iw |»rtphrial nrrviiut •>•««» 

Ural (nt ihr tllrtt*ii.•,» "< 1 * 41*1 >,>' .. ' 1 *■' 

hi«l,*i) Iw'nah \\* air Uituliti **nh *ht »■ 
rallitii t>l hrat it* Ihr I* , m*i '*1 *'.4 Slid* 

Hr, it..thrum* |*«*1%. rl rnria 

It 
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Jft* 



perrnua and «kin rdlfxw ww tint 
ii they <li«! know that heat applied ft• 


iHh tot an now able to apply 
itM’lf. \V iih proper relation of 
rntratc* heat m any part of the 
pain by it* effect* upon the 
allowing an inercaved supply of 
i* to t.tkr tin- place of Ihr May- 

r-tu* ill * till birth »et» Up 
liirb I he tiMUi-k 4 fr ( ofii|MiH*«l; 
»f flection* rmijlu in heat. A* 
iinorr our Mintriil, to e jur able 
I thu* laio the !rtti|tt intuit ol 
• (‘rant by the i him nt will r**i*i 


Then 


or lc», 


quency rum-,,. I. u , "" 


*n Ihe | 


fr 

agitation of tin* rlectroit* 
actual ipmratiiwi nl hrat m ihr 

L.MlJudivr | 1C1 „ 4 ,(|il|*i, 

il» i-flcdo ar. principally „ , lrl( ( 
nwliw ,hr Unilrrtu jlh ,h r 


, * W > •" . 

•uc <Wt* n m 

htt Imt Imu __ 

m ; w *. 

electric lljfht lamp. i. »"« In* 

<l« 1,r impmWilr that ,1 tm**™,,.. . ’ ' ><,, * „ 


tb 


*k»n 

Tli* 


L'rll i. thr lArilologit,, w.,W ham 
tn.il ••rnun»*ni. an«l. without a Mot^r i , , mj . 

I CKTOlCa! ' aUaor I . 

The human body ,|,r m ,*, , , 

have conception. carh cell ben, » (htW" 

w ; J,k '’' .. h - • - «nW The 

o, Ihr primary tell „f a T1 „ ™ 

, ..n.."l.il M,t,M.,n. r. which wr otD peu...,4»««. mA u- 
Wuh.n .1,,. nun ,muoph» m . , hr 

a tcmipcrmcable membrane. ih»ou K h whirl. thr ;..irn^’ , f & , t{: m 
maintained by ir«nm««» The nuclm* r% ^ V-« 

or nuclriti. and i% of an acid f<act*«n |ei4iaM> ,!». tll nmWmm m%L 


W e kmm that heat applied f.. t h« v.b nm.w> 4J >, w 

U *o coucriitratrd a* to .W*tT.»y It. Wh»u dutS—** ^ 

applied, will KicatU incrctM thr *upj.U ..t xfTrml M.*** t ii*.' 
|i4Mru«. thrmi^h thi . hannel* f dilato! * a \M\Unr* thr 
prixliut*-. and tho« inrnaio ceHulat i f5v tmv i TV l> •n.Str 
mr-rliankaliy. «d thr crib, lo .ny high • "it . u'nf»i m,-» t m . ,»• r*«rr> 
tial anil cxnln crratci aetbity in thr « ''b* 4 p uh{ rr««tt» ■ m * 
Cfca'M'd in«t.»lrt*|u output 'hi th» »>thrr han.l, ifcw dk «mi W • 
wirlu’il liv a too piobui^rd xtHUK iV tht i*l r*»»!f *• «»#» 

lar <lt«luni Inin, a» rvidmrrd l*v wnrr mii*i lr* i«l *%ivw 


t IthUal alnrtvitiiai* and many l*b.a*io‘v • *b 

that a IVMhJC fatc drcirr *d heat iUTru<» t^o ** 

electric current* imrrxv mruhnltwi* 

'Hit cn.l rcnnlt <* ull mtrtr.Al icUniuU -r- •-*' «■*»*»» 

incblvnul to the luiMnunn •>( lu> ,* UVM • *”* 

ictlvit) m*. lie MtlP-l ir- m ih» * — ■ v ' •' 

ll will Iw lonml Ib.l m ... ».ih *»•' v — ,rir 

Ihr npplU •ilhm ol «•' ' * • 

Improve ihr onn -- «-i 4 ' , •."• •• •*<•» ■** 

romiinl 

Thr |WM k -r h%-h —. . ..*rv."w 

•null rotor* Ihr l,mp*.«l«*. ' ,K * r ' ' “ ”' * 

while ,o.i..ntr.tr.l lv|r*»n lb. rW.io-,%. ^ " 

rt 
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,,-rjl cir*a»‘»li"«» • in ' 1 wl11 1,1,41 w, ‘ ,hr cnt ' rr l>ody. 1, 
tribute ** f} ( Miro activity *U the circulation %cl 


,1 writ 


m*«»o 


under thr «+'* 


u ,«ks l>) the 4 |i|»lir;ilhm 
i-h irt'ffbtatWf 


f llr 


u l* the 
,mv - '!» Pirn 


pur- 


.uubl beiWW* *«T 

. ri,, K „K-ral iliallicrmv from h*ml n. hand for th c 
ihr .-..tire u ' ,hl '"com# v 

1 lx . . , <*I ,, " |U "»K a tars# WoefcS 

h i,. inr III. l1,r ‘■"V -H..U 1 .I | 1P 

l"Jw I - >»■« ". u,,JO ,,f r;" 1 ‘. u,Wull >- "■«<!,r ,1 

, .fulfil' .i'”' 1 -' ': ,jrr well 1 '. . «i<». mi. 

„„ 1 ..Ill Ihi . I..II..I.- : till' IT.u-r.lur,- iluingcs .he d»,»ct M 

•*>' »«* ,,r *' ““ ttnlni i, 

tv pniul Mime 

In hi ml M hii" 1 ‘luthcrnn, the .c.n|Hrr»ture varies in different 
irj .„,,, ,u il,. lu.l. Du high*.. temperature will In- oWrvcd in .hr 
a,*,. If .I Unimr* gradually Imvercil as .hr currm. approaches (he trunk 
n, r (nnjirriturr m lh- 4K1IU anil the mouth i« about the •.nine. In the 
u,«.r htnf~ Ihr t« niperjlure gradually fall, from the body to the torn, 
• here .here n on perceptible <tunge. 

In f.s-t I" Unit dulhrmiy .lit- highest trin|icraluri- is fnuml in the 
ankle, ar-f ;.',*lifral .(uoe. mil gradually brcunir. less as the rurren. 
«|ipr.w.lir. ti' nr..., .-f l.nly The tem|wrat.ire in the rectum ami 
icimih ml' he 1 "iinil In I- ahoUl ei|ual In the up|n*r limits, the tenim-r- 
aturr ciylulh tall, from the axilla tn the wrists where nn (icrceptihli* 
rhaute i. found 

In these applir.1 iiinrw, tht n-M* m temperature b due to the general 
hratin* : !he hi •-! .1- it j>.»--.<*! through thr heated area. 

When thr current h 'I'mtnl through thc alidiimrrt or chrM, the 
trfnjtrTiturf in thr mouth 11 little* rlFfitol, the lira! tiring concentrated 
the el«trw!< • Jhathrnm applied tn thr knee joint i** niorr 
rtfriu.t tts rising thr I* • ly temperature than when applied to thr body 
itKlt Hu% pn.ti.Udy due to thr close proximity of thr electrode* 
lu the circulating blood and to thr heating of it a* it j^voie*. 

'Mr.!,, arr placed on thr Mttlt* surface of a littll* there will 

•*Mle j*-cirtf 4 Ti .n of hrat. j> hightrci|timrv current* take thr diorteM 
imrj*lwtri\ thr elertro<|e«. I 'ii example If one clcclwule In- placed 
I "i ili> thigh ami thr nlhrr nil .llr calf of .lie l*ls- 
1 '«fj i«m'traie .he skin Iwiwrrn ihr eleclrmles; lint if III"' 

I Its. an.i-ris-r aspect of thr tlii|(lt ami .llr utlirr oil (hr «all 
nur> of the entire limit lirtwrrn the el«*ctr*ole• 

ien,|wratuir . auwil liy iliatl.ifr.ny lm» no.liina i" 
""I 'Its,... M.cr .1 -nation of treal.i.rnl ll"' ,,,M 
normal 



The activity Of heale.1 W...I vel 1 .. 

current cause, ilu.hln# ,4 ,nl'a,m.| ..Lis... .. *, 

alisori-ti.Mi of inftamma.ucy |.i.st U ri, AB j ,, h ij"*'-a» ^ 

Heavy -lufhrrmy irx«. m , nu a , w - ' 

tal »hI 4 con4r«|urnt utcrrii*? q ( .. .. ' f " * r%c - 1 ^ 

l¥ . ' * t,,r * r '« Ihr uitne 

halhrrmy pr.-lucc. maike.l a nj |.. tti e .. . 
of |M.„ Kehrl In,,,, iliathrmy , n „rr I,., *» h»t. 

.issues, ,. ilur ... ,hr slow irtu.n -h-T 

of tissues lake, place hy ..... 

cooling 11 rapid through radiation h ^ 

\ low milliampera*# uppliol I,a a Un, .,i tnn « »„•• . , 
part more ellrc.ually than a heavy currrm i« , .y,. t ,k * 

ll ha. |,ren found liy placin# one Hrctr<«V ,« the l, ic k .a,. ,m 
over the epigastrium, lha. the .cm,.erature - ohm h ’ „ k . 

when a current of three hundred M. V .. empimr.) ,.,ar .hn- .. a 
two thousand M A. i» u«<t|. 


llir tlcrp effect* .»f hrat may t» r %tud»ctj thr thr 
hy application n| diathermy to the larynv. s< hr rd-.ing <«r 
over thr hypoga«triuni and thr othrr /ver thr ^tmvj 4 > trnair. l 
ol>*crving. through the tpcculum, the <h 4 ntr* takir*; :M <• is<■ ,rr» 

Don! forget thc fact that nil %ital merj-v U '! »ar. i*a - 
thc combuMkm i*f organic m.itcrul The renfr fuel *r htra thr 
our activity and vitality. It i*. ihcrrforr. unuirti! that •tm>«.lu*«i 4 
metabolism raises the energy d thc organism. **d is <»! *ip%a tm|»wca»».T 
in the cotisrrvatinn of health. 


Tile pfoduclion and eliminat*im *4 N*»ty !»•»» *rr yiM.r**-* 
in the treatment of d»M-.»*rd cmditMiis Thr *hstr».-i-■ -* Vn*. ,9 mm 
the body iKtfMitJle* oxidat»**n t.* repinr th* heat Stt» • «»• 

th.ii promotes heat discharge ctlmnlatrs *’ a** * »-.t«>s%ss»» 

Health an«l vigor an* associated with Ktiw «tih-fi«» v«*stx*«^ 
that interferes with dtssijathm of Ust\ hrat «wnK«**ita j-s« P” 

ducev debilitating ertrv t* rumple* «d whi.h *»r ***• ♦* L '** ' s «* 

life, and *nli , nt.irt habit*. 

Crni'iknlty «ll cssc. th»t o«»r *.* .h. r**-’*" *” 
niulmlism nr cjulndism. m*m »*". •' »” ' ! 

Tlier* in im ninm »« lh" • •"i "'*"' 1 "* i > "~*** * '* J— 

cnrrvxling i|r<.inK>sl miuM"'"' ' rr S 0 ""• , '* 

Tin-nr .% «...1 wmm.»I vrti.' "'^',7.1." J*». n—r 

■ m, n i. 1)111.1 ... .list lh- 

tclll, l>i r.pidl. in.wing >I*.•.»'"» *»' ***-'•" 
nrtivitirs 
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t •■( clcctfnde* 

•ili'tHrM!i), llnM iti parallel Ittte* front 
•mling upm the voltage. umpcnigr, 
character oi tioiic tra*rr*cd hv the 
«>t rWtfi<lr« ami time of appli- 




quantity which !»•■«»•« a 


« t While tlar rrjjMtfntfmi thr Mcttf may ihow that 

ifw iifutifi •»ni»rac' ** Iwmg delivered to the |tati«nt. I which tna\ !>c 
th< %atr' n*t* fit p»#n. k** it i» ctpudly, if n«»t more impirtant, that 
the frrnrar*. i I** -nth that thr highest «lcgrcc "f current density will 1*c 
within Ihr ti-'Wc d«*irr«i 

liihi. j) <J*wT\atfim» mtCfVtt that with high-frcqncncic*, the path 

uVi I S' ;*!• .lanni, (■> *.Irahl* extent. i* IhrouRh iln- xupciticial 

n>r lii £ lir> III* Itniunify the crratrrthr ttiMh-ncy lo .kin rffrcl. 

W ith hith * JUc* 1 file • •( frequency. inmlerote quantity *if cur- 
kiii *m! ..i. I rli-tir*.!. - nut rx|*rvt thr Wiilni y U a patiml, nut 

f.I- ti* |i-. ■ in 11 lirairil in -h* to 50 minulr. W ilh a 

m.-ln.i Iti. ’ 1 , 1 . -• high rate •»/ frequency awl Inige 

rlrein.l,* iu I** minute* thr patient will ttjirririii'i' Wieat hr.it Thr 
Imq-ratuir •• mi .ik.-U i“ tart irmti that til nthrr ti.xuc. uf hi* burly* 
'.i. ....in nirfny witb-in the tiMucx di 
wti»i ,-r.! i l .f rrimta-n ' lh.il rr'rgy * - *r a niflKirnt length «*f time tn h* 
rrf thrfa;-«uli> lalu* -it thr ltvh*peli*ablr it*ull» tn hr achicvril in 
tkrr 

While lhr high Irrqurni * ■ urreet il.w. in ilinrt parallel Ihic* 
a irnih-ir.i mm* ■ ■( imtu, it tikrx a OD 0 r*r ruliirly iliflrtriil 

annn( IK-1.• thr human lrt*l> in whkli thr realftancr i« 

nKnrm a* an*utnl l«ai« •. hhr a* thr chat wall 

r Valine .< I.H.I nhen niiniumlnl by mnnl ti»«w i* nun n( thr 
mlitcm* in iliathnmy, Itrcauw ihr mil liwuet "(hi 
rw ■ !i. thr i iirrrnt How llnwrvet, thr tliflii ultjr may hr 
i king •iiiiinni'l 4 H .|,,ati*.n When III. l-.nn linally Iwcriiiir. 
■ rl Iln .411.. |rtn|trrnturr a* that nf thr •iiiininiiliiiK ti»*ur, 
U 


but letaina the Iwai _ --, „„ r ,, 

unequal degree* Ol KM-inm.. lying panIM with . w h^J, rt ?^*** * 
Ihr rliirtriKlr* ih* hlcln it iim|rntan will w , 1 . , , 1 ,*,.^ „ 1|w , *"'*’*’ 
highr.1 ir.i*l»nrr. 


P*tfl>4 „| 


li«r. himp, 


I'urTiiit Jrtwhj 
,,f diathermy which 
| Thr drn«itj 
«,l • Mediations ami 
Theur* tically 
muriate ‘it the eh 


> "I .♦ current v«ri» * in 
urea of the rtcetrmlf • 
thr effect* 
trixlc*. 1 


‘ W'l»ri|ila M |h, 

•utril: 

urcocdaakr •nh n» (nqiwwrj 


1 *i Ural curt*in* 
^amplr 


**ry a% the 


0 - 


**- r UqtTi*1r M wrWi t , |Ufr 
contain* t*4 •qu*rr in^ht*, and arutihrf, 4 ivuhr* *<|iur*. lfi 

«(oarr inches If tin* H tnrh rlrctrtxlf br nn ,^ r -,.i r ,.t i», r 

.m«t the 4 inch electrixh- lie )tlact*l u|vn t!ta *n'juxitr *»-lr 
inch under the 4 inch elrctn«*lc will rceeirt n»ur «r»* h n > tkat 

umlcr thr K inch elcctt«M|«* 


Thi* km»wle*lj;e, of the 
heat at an> print ilwiml. 
affected area to l»e iwar thi 
icincentrate the heat at th 
jilacr a large dectnxlr nit 


density (4 ctrrrrnt. nublo n* to iWMrtdnti 
Fur ruunplr m ;>ntiiuv>ata «t firvi tV 
unterwr pirtNai •>* l'n« Itsn^ .n*l • 

• |niint of great rut acttirrth tkt 'itv _*c * • 
thr tio<k« ami a «raa1t on' m front If tkr 


cling on rntifr hibf. we ttw tb» 
tnl area 


rtmdra »4 nfttl «bt 


tliM , ii 4 i‘ * s one aff 
ruvcritig the aff« 

Theoretically, the affect* id Hcot mrrral* txr> i« »b* « i>» 

4 iui|*eragr If u millima|nragr of tw.* Uundrett q ' • '*« *'• * 

change i% made to four hundred milllonijw-ragc. tK mrlrr r.a* ka* 

douldcil. hut the heat effect* hare Iwcn rp*.tTur»nl 1» tSr ai?V 


• right Knwdfr'. tW Wat 


(let. 

amperage 1*c increa*c’il fr^>m two hundml ' 
rffert* have twen iiwreaM-’d *iatcen tlmr* 

Thr rhiiirr ol tnalrtial Inmi which rhen -h, -k n*V " -<' *7“ 
impnruncr in .liilhirmy Thr K.wlim. • ’ " " “•*' ’* ” 

ih.ui that "( Ihr «hin. "ihi rw n. , Ihr Hrrtncil «nrrt« • ." *» <* 

will tw rx|wn*lr<t ivilhin llw rkctrulr 

Huivy rltvlrmlc* air luml.hr,! with .11 h K h-l>^ur ua —*• 

wbirh.Inf nun* .-ipiJicalinn* »nr * ' , , 

Mr .. In vrhwnlnp rn rhrln.h. i>" c.— 

which il i* appliril mu»l In l>hm """ i'* A ”' 

Iw rirct rniiUct «l *11 r»W* . 

Mv rv|wnrmr h«* muichl m* I" “h** * 

III lihwh tin. Im I he i"H"wni< i„.> T 

| li i. pli.lih' *ml I* ’ " " 
ill «ur(iM'<- _ .--4 

• I, i. rirll* miulhhwl I.W Ih, '-h.nlw.l I - ^ ^ 

> ..Ua.UyownuM.n-Oo.Ul- ’O v ' 

U 
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iIiihN of 
tn*c« tabulation 



II Cilpsulr (Itli) 
Fur this |*ur|<nie may ii*r Mime 
Thr clectnMlc may or may not he 
L'luullv .m air space from one- 
•h.mM be interposed. 

■ .nrth -l the "‘l»*nl|itive »«•- Itinv rniploycl. 

If ni »h«)i ■ • .• I'tatr (hr |uti<-nt nn thr ju|..- 

I fiaath .* juil, -iml nmnrcl il u‘ in uni|«nl»r iiieUiml (on 
■tprnl-ir'. Kiml ti> a «mrr |m|k- or olher gnium!. 
t ,,i (r »!^ n,• n tfi< -l»‘t t“ lie timtr.il. »witch on the < urrrni 
I Mritih clinic euffirtmt .tmtutll to ilo the umk drum], 
* JillIlll^£n «*lt IIIUCOO tissue. 

i of desiccation ifr 

r rapid amt rffridii' destruction of abnormal growllM with 

. o I I*. 

a CMtsldrrahlr area ma\ be d« ‘If'Vnl without mlrinur 

I UMMO 
I W*‘ltn*J fritllt. 

_J IfltJMTt 

I iinl lymph channel* ,*t* sealed, wlmli li"wn.« Che like 
, ml riiw 

result ». jj.-mI, leaving no intitniited i if.itrn .il 


|li« an a and depth that may U dr,i<c*ird , 
t'? '* ,r opr»4t»*f, 4«il iW-i-nut not otity 
jth, hut •»« the dtUun.. «lt«- rlrrtmdr h.,, n i), 

Midicath'* 1 * density «d tissue, amt whether the un.^4. 
S ■ -it. 


***’ an 

"I** tl»r tvnni 
* |WM, IMIM i,| t|*« 

hipular vncitni 


| K 

Pestreat uki i* u •unlit hut imt aIway*. 'i«tr» iti 1 «i„ini »e r, m 
that arc coicml with Healthy *kii». In ..oler to rr*ih thr 
-jjjn must ter removed <<t destroyed Sttrf *w 
I tin* time required fnt wjijration t|r|«t»<U 
•uc It* case of mucous membrane v thr 
rated bv the tecminni 




'*1 Irnar 

die SWW ".;■ * .•H'Mf. atfcju * 4r» 

|orlit'. UhI M“ """■ «W.» ™ o i.jnil.on .^,*,1, a,, 

tlir tl»»nr It! ranc of ttiucott* maabnaa. thr .|r.i,-< lt ,.| „„ 

l.rconim nuccraltd by thr o-crrtn.ni ami m», *r{um. u, . 

„|„|r on thr “hoi Mather. Irn to twenty •!.>» air trnutrd TV rmt 
.IioiiM rnniiin until Ihr hr.lint; ha. takrn |*lacr undirmj 
to the crust is necessary; 14*1 it dry ami fall off 

Indication for ilwiccatign t* applicalde to the trrstmewt •*« w\. 
moles. tatoo. powder and coal marks, keloid, .< ^ 

urethra and bladder, urethral canmclr. urethral (ruiuUt«t« 
irvpts of uiorgaijiii. tumors in the tn**r. thi-at, rninxth an-l Imav 

ton«il fc ami hctwocrhokl* It is sfiecih; in tulerniUl ikm .« tW 
throat, rectum and bladder. I ttwm that can W rTwivd hs thr 
tr*wlr m|uin* but one apt«l»tatu>n. 

There is little to In* said treanbn^ Irdmujuf hen tke ek-.-r 
i* broiijflu within one-eighth uf an inch from iK part, sah <»rmr*. w 
sufficient strength, the electron* are thrown fr-m-, thr tlev*.r\.^ mt.. o? 
tissues, the %|»arks bdkiwing one an >thrr with wch rapnlm tV.4t. %*• tk» 
eve, the Ap|>earatK*e is that id a luminous (l's 

A few lottg s|*arks applied at first will ti»ua’iS »tu*ihrtir» 

Cieiitly. the point to lw dcslnwc**!. rv.* |f1 in va; • tHnvtiv c • k 

l<H.’al anesthetic of |>r*»caiii mat be used, u but* m- wHrn *.K. ^ v * 
non-niali^aiit In rare «ase>, cvnrtal inrdhrsu e* n\’«rrr4 W v^vr 
the field 0( • >|*i i a 11 ■ mi i. hi f)M mouth and thrust, « ts fi ril ny hcrNW 1 
of cocaine and adrenalin t% suflb'tent. as a tub 

Klee trocoaguUuon 

KlrCtrm’oaguUth'in i« accotit|4tsbrd w ith the b»;s*J«»i rs«lh.-a9 fw • 
llu* d'Afsomal, or dialhermi currirnt Thr a.to* rsMch^ *• sff^d 
directly t«» the |mM you wish to c»W|«Uti ‘the* dot».d* •* ^ 

placed at any convenient place VV ith v* •»' «**.». > »■ *». •* ▼ ► - 

Ihr current as you want it hirst te*i nst» . a i * 

nitlliatntieratte tw be oi m**ir than what v* w * Xr ' 1 

The ImmIv will «»tlr» resistance ?.* mi it *h*ww h*,ti \ s-** 
nr cook Ihr llsstrcs to ant drsiied d*t*th i»o w«*‘ h% i ,x ' w s 

lime. 

t isiMulathm lt> dialhrrmi omvut ♦* 
tit this wav. 
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ttiiMcn i;n»nth* <*| »|i t . 

I "nr on.’ know h , 'i 


• t'Ky 


In- .afi-lv 




"I vcfcM'l* ami nerve* 
itport&nt blood vr%M<U 


*h*h h* 


rhen o|»t’rating «m ti» 


Uc% c!<„ 




TbcdWctrOO 
m the Uct that. i«a the form 
to lh« Utter, fbr hr At cru? 
Muter} 4 but electrode n> | 
resulting in a superficial cai 
arc jfradnaJK conked foe +* 

It i* iinpfMoiblr to *iil 

particular 4M*r Much «l<1> 
ally speaking. the ilepth of 
the electrode, but this ih*ji 
time nf application 

Mtfliartf*rag< thrr« 
while in fargr operation* a 

ke rnjcurrH 


, effect* i.f clectn>*cautery anil 
rr. Il'r II.Mir. arc licaln) from without, wkjL. 
i,-. from ihr ti.suc. thcmvclvtt. I n ehetn. 
iluriKCil into the li.'Ur. anil i. ra|n.lly C .«J^ 
•!. .in.Mlion. In clcctroc<«pilalioo the tiiio^ 
iinr dtilikmc abiul the electrode 

. the sue dose in amperage required iti a nv 
i ml* the ibe of the electrode, (jtg^ 
coagulation i% the miiii- at the diameter <4 
end* ujM.ti the strength of current and tW 

hundred i* sufficient in small opcratkim. 
current strength of two thousand M. A. nu.i 


A 


Departure in Surgical 
Diathermy 



THE GROFF DIATHERMY KNIFE 

n a modified Har.l-rarkcr Kmkt hamllc !.■» ' r ,h ' 

,n DUihermy Th.. h.mll, «.H «- 

X" ’°N- 1>»1 “ « ? “ h “' ’ hr A ' in "Z W aU <•»- 

!K&. <•< • -. 

The lollowlnK .. Hr- mjl „ 

Technique Which conaist* an 4 ^ '|' » v «H- 

lllicrm.' knife i. »U«hcJ »«>1 »n .n.l.ffrrcnl U™ 




■ 



*1W i« *rv^*4l« ■< ••• 

»•»•*•«*• *M.i •»»* i«AMNv«aiir— vrL .. , 

I—.—-. W. 
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with v«ui nu 

A |«upcr 
»iu H. with 4 It 
With* it! it 11*1. 
establish « iu 
luchinr f •» th 
thrrr »% j» fittl« 
too much Mo 1 


mmeitt 


11.. 


-*txlrrnih uf 




i urmil th.tulil (iit a *»l.uu; 

I -et runic of the tissue* .in.I allow a flap ,1^ 

r"*i* -a tin skin 111 healing. Tile r»Hcnti.ii thing u 
n.tjr.l netting for the niachinr uw| unit always tunc t)i t 
. tainr ^tati.far.l Inrhifc o|«*rating. 1( after an operation 
r t<*.> innih -'(.ugh reduce the mtlliaitip. rage |f there i« 
• ling during the ojter.ition, work ju-l a little slower .. r 


Wcm* 


the mi1luint|Hrmg« 


In thr application .if Surgical Diathrrmy a large pail electrode 
attached t-. nnr terminal of thr High 1 rr»|urnry machine i- placed umlef 
the small of th* hack an*! in g«tod contact with the patient. This clcvtmdr 
mav !»»• "f block tin or that which l prefer is a piece of brass shim stuck 
eight by eight inches with a suitable connection This electrode is 
wrapped in a liath towel, wrung out of 11 saline solution any strength 
I’c careful that the metal is all covered and that there are tm wrinkles 
To ac<fOtrr the technic, as in the removal .»f a breast, nr tumor, sever¬ 
ing the situ etc u.»«* one terminal for the |miI rlctlnsle and thr other 
terminal fur thr Diathermy Knife with blade No 10 attached. Place a 
pier? .f tr*.it *»n the pad electr«*!e. holding it firmly with the Irft h.iml 
a* in Figure Xn. 1. make • • ntact with thr tip of the bbdr of the Ih 
atherrm kmfr. step on the f««»t-switch and >e\er the tissur, *hnvh al 
hr%t. mofr rapidly lalrr. i|»s«*rvinjt thr difference in the amount 
coaguh!i..f K. m * int.rf that thr current ilrtisilv » arin us to tin M|Uan 
t r.»*. +r\ tii.n of the • b i tfodc Mf»|>lfol and do not try to H»c tb 
blade hut us#* about nn« ojuaflrr in* h of the lip. I h' 1 ’ ,,,r 

current and if »• easier to do hrttrr work with nion emit ml 
• • «lough and quicker healing This UfChttir slt#»til#l " 
J«*uf *n • .1 until you ure familiar with tin* u«e id if" ' ''| 
thr j.rojHi amount of current and the Diathermy * 

BP• ihu i* 4 |orr. of on at with MO blood siipplv. hut l'»‘“ ,H ^ 

’ ll mu h e 4»trr !•» operate ott a patient Try \br n«' tb* * • ' 



Nest m In t »c No. i (the 
t.iokcti diiHi’i tlie connective 1 
Pl.iilf No 11. with a change of jw 
nhkh is used near thr bUs-l-s r- 
While dissecting the cnnnrvtio 
i.»ntu« t near llie HlilM'li «»M •*»!# -idr. thr 
laic more on that side ’I 111* is of the u 
when thr tissues an- put mi a tension 
cmitai t of thr tip of lib'lr No II i« simIi that thr 
from the vessels ti• the other tissur The vessel* 
tlic nttirf tissurs and will receive u mutt M 
this method is |irrfrrtly safe if the technir 
had a complication or hrinorrhage in the jmsi »i\ s.ar. Before diMoct* 
ing alway* make contact writh the Diathermy Kntie and then ***P on 

the foot*»witch. 

In the neck it i» inipirtant to grt the proj*r ttvhm* «• t *• wtwch 
destntetiun t>f the tissue will make tut* much sloughing u -1 *- 
ami might causr a secondary hemorrhftgr Vn »*prratK»n si- el-1 

H 4 ,t Ik* attempted until several case* hav* letn olr*«nsd »:• 1 
and settmg of the machine standardized 

With this lUctoxlr it is js..ndde to do a rrguUr f.w 

malignant condition*, making -kin flap* tn breast .«r n#«.W c- 

dissccting thr lymphatics from the axilla *.t Uni. It-' mg a > -eas ■ 
with no suture- and practically hl.--ll«s. Thr Win Aar* •kwM v,r 
retained by a couple of mattress suture** and the wound will heal »itbm 
three week*. 

The shank of the Diathermy Knife without blade .an he •nsrrtrd 
into thr cervix an«l make* a ier> g.-wl elcvti -b ' ^ *’ ■ 

*»f cmloccrvicitia. 

The clnliwlr Call lie sterilized h»r use in thi al»d. men or in --tker 
opera tarn by immersing in alcohol or by wrappm* •*- • ** ••4 

the auto-clave 

(From the Technic id Surgical litaihrtvm b% -s.it*.- if *.• .a m 11 
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>•1 im ffei* • tiililiim l-» lh< f*»l blMK| ill*- 1 m«II* IIluMt alinii 


M*l* Hu Ml* 11 ill lit* fed 

*1*4 ••• • k«MMlf imI Hul 


•Im.m. Ill* fatal „.ul» 




lllu«tr«u** If A || 


)| tfei«* « (Miililiou 

4ml ft.% <r. m tn burn |.t r Irr*l- 

mrvt «if L»m rt« Vult'»n< It wit Irralrtl 
l»r r*d*M m. • Viifh wat Wwrfu ml fur * 
tjni» Lilrr «•> rr4flrill(d li| dullwMnt 
Ihfrv iMit* iik li lt»»« it «anu li*< L 

taffc-rr IHiuirattni ,Nn |j tfem* rhi 
wnirnf h |«n iU; • »h»r ifec •»i»«r»t«*n. 
lit* k*Mr r*r 1 m! **• rcRtutrd ami llir 
|»i'W»b dfr% I ~*J lri«o the ttnx — Utaxlt 




inmiiMlm Mm II 

I *ti»Ji lit t«ll at I • ul H m In ||h tint 

*i»n<rplta»* 'urutral ilmlbt mu toy n»*iir 
•I lltr pnilrttlmt Tliav omaidct turn** 

• *l •ll.illtt Tftl I III III ill! 1 Until, III <|Ufk* 

iif Itor ifuiHbin ul * nrnllr Jnlr»«J» 
Ittfn lln ||m>' In *|r»|nt) il lit ibi Inal 
lii|. firm * •»—wtoil ll I* •* 

• ••mi *Si Qttr Mill toy Itota |Min »t •• *'• 

iiM aliMilnf* Ir Miff lii*M Mini to til 1*- 

M rink ill It* taut il* 1,1 1*** 

l ift * tlulHfS whirl* MMIM If. •• H 

|i«ll» •*»•> ihirt »* i* (•*i*»IImMi» "I • 

J4 


, „ fa tnfa^ ,L * 

‘ i,Tthcf*r»> fcw»U Ik* HMtaimn •• m 
«•*' ... 

tll«*** •"»< •" **.' 't‘ "• 

n>." .iii'•■■■ m«*- 

itM #rr ttoat »kr Wa»» ** 

" ,g . .*ntnv«tl Hirtr it A %*f* 

' r ' "l y .... -"*• »» 

I.... Tit* «!*••• «'• •" •• “» 

•' r,w "'. r „l,| Lnilr. k*trine im banl. 

. . .. -"■* 

tLECTKO-COAOULATION OF 

-I C..«nU|.«n 

"" Nn '*■ 



till |.n»t • W*4f • tib '<m» «• tm 

tMium muirwiM ru <■*«.. » wu 
mil t*l tbr few • —mi, «nfe »<tf— 
•)rt*f« • ** •* Of*»W lilt t-HMI 1 • O « f—tf 
t*l \Utwia Iumti-i »*4 •«*«n tk 
!***••* rA <*r*4Tk fe*W*4»r t rrif. «U*~tr*^t 
tnli* tl»» wfeprr y lt * I 'tn i ••4 ■« 

til an twb 4* tfe Kn* 
5** ltlmuittr« ll ha tt,. »*•.• 
*lrct#»*fe iwHi tfea »• w tt feU i *Vi a» 
til until ife« mut •• *t»ferMr4 ♦ ft 
inatil a* •!•••—• in ilfa*«r*t»*» V* Vfe 
tal> • tfe* Imi( rantife »*4 • V* it, 
tomilUf ti n — Arnnn4 tW rVdwfe — 
rmcuUtti tn—«— IW b—Ari fer rfi*f 
i|n iltnndm <l««»r t it^*« —4 c*h 
■ cUtr «a>n. an4 ferjn' It M tafe* 

I rttf • rtnifU nI itnnfe *• « wn *»* 4 
I t *Ni Inn tfev pttfpn intirt . lit»u tfet 
I wt‘1 trm Wn c tw 

I murt at* a w*h* with i Ok 

I —rvr tfer .Utiatfaa—tar 


inniiiitM Ma i« 

CrulT. mrilMHl «i couuUiikii “•«• 
„|r, .ml livllrr l« »» it*" “''l •’"’*» 
I *in lunil'fll wilt 1*' r M«W*I* '• ** 
l,J|,iwi Fml i«*t lh* l"' 1 *'. *“ J 
|,lurtn> wilt c.w»im •••liilmn •"* mjftl 
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(C «iin to i»r« 



ULTRA VIOLET AIR*XX3LED 

•itrt i« a u>M. rlirmu *1 ray . *|.nWr kncnwatac * 
.'•ikll’WU* ui y.iur tib**| i rtU || uxtrav* it,, 
r f,»\ >il infection* Hikjio an«t tlrw-iv* ,,, 
tluough lit reality ; anil will «tcrp !,Vr< 
«4rt *" '*" KinnUil (Mlirnlm lua tali S i|| 

chililrrn, imre»tii/m* them **.*-»*«'« <!*«■ «■* »i m 

ten 

My WJ^'Cr ha- U««C».t «r tr« th .km rr. ,. 
, ... i-tti iti; n tmtaHRt, for th rr* r» = - i • 

iMtH-nl rM,t,TC * N 

I That you will not j»r«aalucr erythema. <.r Mi*ter yin* 
i You Wilt not litt in ba*l with y*ur fatirtil t.y £i»u 
rrJ|C tWttt that i* not too »<verc. 

j You cannot accomplish the <le*ir*it result with 
re.-wlitjV In'CaiiM- yntl have CftttBtd the *km 1.. thn.w ti{» a 


n( the light ray * aW^ttu 


<lucr a M-eon.bry erythrm 
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DerMcrttun ml TitfwiU w4lk f»«U Vttipdsi 

Trigeminal Neuralgia 
(Tic douloureux) 

Hi* can***. «> m mlr. arc rmSrr nlticurc 
I iu«J tin- raiiw, #f j»n»»lUtr ntt<| remmr it 
1 miment in itnuful rotiri«t» •><. fir»t, <lu 
ihrrtny I jitiwni electimli ItVik tin In 
fit it.* »n|r of ImIm-iiI * lair I .«-)<,» and hr- 
I hr ur, In l> ittar *»H il Tin u fa i limn 

• n rlrctMt «•( htnclc tin alxuit our end uw 
•'all »nr hr* in •lumiirt, «i ||>r (elite nnr 
and f'Uir if uvrr the t;a**rnaii irjinfliim of 
iIt affected tHr, whit It t» ImM in (dace by 

• uml l»*e 7 ufit reffrtii ««n: hr 111 min 

ui«* fr.it limy inrufitriaMe tnlrranrr, ami 
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turn il i.lf 1 real daily, fur three nr fnrtt 


IIIm. 


Ha 1)4 


A.. 
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CflllHlU) nlle huttdit'd |fl cent iVr «'» 
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When tlirri' tie m* **wt»totti« **t Itiiah 
I t*tfe IhMli the hma» nr hnm.-hial fuWa au» 
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tllU |«rfi •iltiiii* 


l o t Our the mHwi rawer MaAt 
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Frequency ol treatment 

Local_ 

X ray loniration 
Coloni t ftua Mm 


:< 


II Iwittl klilr.lt 


hundred M A 


mtli tVHi l.irif«t fur a period ol tim» lh*i 
trill not produce »Vmi etyihrtiu, proved by 
your •bin miittncr trtt Tkt Irkfltli id 
mnr foe irratiu* thrie rate* ibtamli much 
ufiim the colitltlutMiual ahtlity o| tlir |ia 
Itent. uhrthrT lie it young or nkl Trrat- 
nienti tlirniM tie carriri! m itulrfannely 
unlit the pain fit it ha*k««l upon a* linn* 
writ hy your tell Never allow ynur patient 
lo tvD you that he it well 

L*t p«i» tlialhentiy pail* to plaml 
inuiUr to the ahotv rlertrodtv putino 
lying (ate down on anii>-<oitdcut4i'<« 
liailk. 

Tubrtcultir ulcer* «d tlte hlaildrt yieU 
rtiy real HI) and uKmiiilly t»* drtacra 
I km 



Uttlbrntt or Gonorrhea 
(Haiti 


| 

' 





lantiHm hr III 

U terra ol the Stomach or Colon 
I ho twit hu iliethtftm ruffetit V 1 * are 
apt to(ittdare •tew«tfthe*v l'»* deep 
thrrapy lamp ami ultra »u>l*t an *«•. rd 
(leaf «Mt ti»u» dr*p tlMtal-t lame If* 
HI nr Hi ohoiiIm then apply ttllta t*J«t 
Nit« mH at .W milt tint tatgvi «•’» • 
ntiniilrt met tthetaltil atra Kvpent ••••t 


gat It 1 

uM 4 


tu the mtkttt tm 
reached HN'I th*‘t 


» I M va 


rW rUW* 
nut law — 


•o ftnW 

Ww ua 
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Tin 

Allll 

ill Itlail 


pretcription for Cholecymtitu. 

"Me. Nov«»|*, >H 

I lull vw« ****!« • ’allfoniin 

_M. \. 1200 

rude. *n< X" % t< r •«*« <•ors.il rr K i„ n 

of Mock tin. sire 4” * S', aval in .h*'”’ "h 


I Ittir 


minutrv 


Nation lor Painlul Mvn.tru.tion 
P "* C P „l an obstfuctuml type 


Mr- 


I! 


A . II. “ 

,\ild r 


Hatr.lV. t.'lh, 1 * 0 ' 


itnlrria. > alilnrni*. 


... ... (,,r ,h,r ' I'rattmut. th rn U,r. r 

, n » miinilt' (In treatment .lii.akl <lrv,| tl . " ,N ‘ 
,.M bladder tnrn oil tbr rurrrnt. ami |, 1In 

. ...I, the tall MatWrr ti> crl.bll.h drainaur 


♦Mi u , 


K 


For Neuritia. 

Mr Inhn H C Dale. Sept. 30tli. U»J> 

Address. Santa Barbara, Calif. 

.1* l urrrnt I. tti|«.lar, with vacuum <<r non-vacuum rlcctrodr mr 
afirctnl area- Firm fifteen tr. twenty minutes U) t-dcnBCt.lrr. 
• thr elr*tr**f* It 


„vcr the nerve that is inflamed 



Vnir thr hfti.tt >i twenty rrtirilit. trcaltnrnl i* I 1 '"' "" ' 

...eUrr. ibrt. 1.1 . Iiinil rnr r thr same arrn unit ■I *"’ 1 ' r " m |T — 

l,.. m.-msla . • j.arkiric lhrtMI|lh lb* !•'* l»ealit«w * * r * * 

I ihrtT Mmlr. .dun wni - Ibr |inr|Mi»f Ini ihr inrr, Mi «' 
if* rkfrmtt. In « J •<» |0 Iftatitirnlv 


.v>. on 

e C** 

. .g" 

•’ N ' l.rt this electrode be |u 


■rent Negative, M. A. * to ft. 

well in ntffmtl wltne n*n 


ll< "jHlo.nen 

* Cf k intrauterine Ire the negative 
" . ..—a the internal 


In* 

laielct^ 

‘in.li- I 1 " "’ 1 


•iitivr (imml. 

Time tube »afiorrt, wvW 


lo | V1 9« the int 
-very three o' • 

i tile* uterine . 

. ..... ttie tlterin 


three of lour <U>. until J«i bare «*>•! > •• V 
,rt tw slow. d.. M tnee. >..«» 


; a iw 


nitre"' 


Prescription Cor High Blood Pressure 


Date, lieu mint 21.1 


Ml 


Simr V C. I’- 

Address. Carpintcria. C*W«»mtn. 

K \„t,....ndnisati it Tesla Current 
' 0 „ Condensation Fad and Block Tin FJevloM. 

«l« ft* a X" Time 40 


h -S', vir |ivr an «tit.wond.tis»li'Ui l"d""' *' k .. ,,A * 

It....... brb.t. .h.l.llil rnch tM.timnt ll " 

llu tiimiinnu in r. uut.iuu, thi M h 1 ■ ** 

uaui. Ib.'l liifRtl lliii lltti'i in I'vin. \.<i■ 
niBitalinD, wfll a* It 
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Psychology •« al1 


Aid to Healing 


w»"l 


Ah.l | 


.-»! dr.fi 
I Irviw 


rmil -mi I d.% mil .terp well 
il (I makes tnr twrviiu. ** 
ft mad* a ilitur«jut«in-< 
l«i natiirr of jrmif inalmcm.’ 
pii 6ml that *"iin* rlriftirjl 
ir »l hrr trnillilr. 
rural treatment* to lirl|» climi- 

hi applying tin* current y.. u 
rlrctrinly -t all, rxerpt y.Mi 


• in 


I 


Ittr lijik So ukf 


mI< 


electrical COfUMflvwia I 1^” *tai»il by lirr ami 
- ****** tft Mimfutwii I "mark that «« •*" HM hi OUV mind.. 

4 nj .«*. vx.’ •* » ib* ,,fM • ,r ‘"" ,f v 11 ? hM ySJii "* 

ifc-nnht* •‘.‘■ S ( «»m* (lie •J ’ll't* I •«» ******** So 

wpiWM WhnMH N« I- . . waul atm.oj.1.. rr |..r .1 .* ...,r •• t.% . r....... . „t 

0* W* 


k) (iMnirutu). m» liifotMtc* IIk pit 
i*l iirtimtni In ilpat tin 
. «M. -iim! rij* 

k'h* ll»«t ,r. ar. ton !*• diu i 

ait t<* rn a l.unir) (umIoimI Its• tlir 
it tlit» I ttrp *rdr ami rail htt alttnli 
takitta lath* liMttdrrd iniiTumiHft • 
• it# Bii.rr- • loir w • arrt tallina 
ha thr-iih ai(J> Itrr iiratin. nt. 

*«• 1 ) 4td tv m ktiria ■loti jfiw ftirn 

rr ih« rtiUi-m* 

ijm l»cI h!t a •rttK if ■ ■ mil (i i|n p 

•Mil it* Mif 


4 fit tllllf 


!•• I hr imlltampt 
ul bail brrti lal 


i *lir t» taking an 
■■ -hr it tri|i(MMci| 

am in a liurr> to 

rr llti (rr, *llowrtl|( 
inn Ihnn for trn 
nomilr. ami .lit* 


lltr t urrtnf. ami 1 fret no <**r 
I, hrmlnail l»v (hr mrrrtil |ia* 


I 


IN 


I IVif fffB 

I Omr *bo«M i 
rm *tA I*.I tlrji 


ai 




It dr. no 

Wr do 


* current win n taking - treatment 
irt rlrrtrir-l treatment* lliat Inn*, 
t . -ii will fret. w< ilwiyi irll )M 
I "* 1 •bar ■ *!• rtprrl ♦ . frrl Wr ifn ant flfrd t«* hllfl I'HI In |ltV VMM a 

frva*wt#«« * 

Th.« dai a j' *v.f > 11 .liar "Or« Karr l*a|*j»i nrd mint liitir. mi iiiv ««|irrnrnr 

• hrrr ' i • • •» • | liny. ui. Ml > (Mill Ml* llllll IIIV II Mlflllf »*•“# 

*** f >h#«n feel I am flUte Imml and ^ <«It Nifdft 

, ,* r * * ,,fc R* camnia itirir fiwhlrnrr -ml 4 ••(•tarn* through llir |**vihn 

HP fp i m • •>., , i . . . . ..ifc 

?•*• fwiwt normally lor he-lth Mu, .11 NAIUK* * 

* I'krufiiiit at# unit tlir in*an* |o tin i-ml ’ 

us 


DEVELOPING CHARACTER 

For developing Character. Personality. Increasing Conn- 
dence in those you meet, and increasing your business and 
keeping prosperous, one should practice the daily down at 
home, three times a day as follows: 

TOLERANCE. 

CHEERFULNESS. 

FORTITUDE. 

LOYALTY. 

OPTIMISM 

ENTHUSIASM 

CONSIDERATION 

SINCERITY 

EFFICIENCY 

GRATITUDE 

TENACITY 

MAGNANIMITY 

Get the full meaning of each word, and make voun.t 
feel it. 


IM 
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Auto-condensation—Tesla 


Auto-condensation 

is 

Applicable in the following conditions: 


Ateltdv't' 1 * 

Arm north* a 
Annaii 

Ufiw prrmni 

OrrlMk Ion 
PialMto 

£tWSrp*jr 

GUucna 

(•otin 

(iod) «M tin tit 
Hrmif4rifia 
Mrri*# fit«|rr 


Hyper pic tin 

Ifiti'iiinia 

Iritis 

Inirrcntlal nniralitu 
Lctikctnia 

MflH)|UIHC 

Mifrainr 

Mnliijilt m untit (Chronic) 
Uyiwanltal diw*«c 
N'rurottlictiu 
i'uralv»i» ORilam 
Rctimti* 

Rheumatoid arthritis 
Syphilis 


Coagulation—Bipolar d'Arsonval current 

is 

Applicable in the following condition! 

Angiomata 

Htaddcr itiinor* 

Canrcr of the brtnt 
Cancer nl ccrvtx 
Cancer on (ace or neck 
Cancer of vagina 
Canerr of vulva 
Cervical riotumt 


< 'urfiV.nuu <4 nhi 
Cj*l af tkcittl «t >*As 

t) H Ml iultj 

EjnttwiHaa 

RttlnnMH 

KahMi 

I' tit i w 



■ 




ia 
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Drutcttinrv—Oudin current 
to 

Applicable m the following condition* 


* - *' +*t • a 
As# www i* 
Maaiilar imnwi 
(nwal t nwum 
«arbour If 
Cfcanrnwl 
UMjiartmtu 
tonal ilrrf 
KpklbeliMBJ 
FiataUa 

Fi«»nm 


lltninrdioidi 

Mole* 

Nrtui 
l'har> nuitM 
l^olyptt* 

Rodrnt tilcrr 
TjIim. mark* 
T«»i*ll ili>ram 
I'mhra camncle 
Urethral crowtlu 
X*ray bum* 


Duthtrmy—Bipol,, 


Diathttrny 

U 

Applicable in the following doeawt 


Ailrnilit 

Ailhruton* 

Arn« iuMrlw a 
Aim niA 

Atiifin.i (in |4irit 

Alro|>hH-il muMln 

Atrophy of ibr optic nrrvr 

Ataxia 

Hilinutnett 

Hrnnchitia 

Bronchicctx«i« 

Burnt 

Bunitit 

Cataract 

Chilblain# 

Ckulrcytlitti 

Chorea 

Ctrrhoiii of livrr 
Cram|>> tmttclr* 

Cniritb 

Dralnrn 

Diabctct 

!)>fttm-norrh<a 

Emlocrnicitii 

Ktnhmtf trithi 

Kpidiilyimti* 

Fractarct 
Facial fuialpii 
Gan# rent 
Gonorrhea 


Infant,!. «tr* 

I Metro,ui n,«r »4 * 

luificr 

Joint tnjttrw. 

Urvt. ( nM 

Itnltmu 

kntnkxco 

Lit (no 

UttiUital antu!,'. 
Malpuiituii ntr»* 
MuitipU ■mntn 
NrtnUi 

Oum* finoxrb 
OmitM 

rwtym 
I'pcTim. nu 
IVu>mr«fci» 
IVnUptn* atari 
1'ro.Utiti. 


TnctMt 

Tahna 




12V 
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Infra red and Radiant light Ultra-violet air and water-cooled 


Applxiblr In 

the following diseases: 

X. 

Applicable «n the (ollow.ng condition. 


Mastoiditifl 


A cue 

Mopcch 

ln*»» 

« -- 


1 Hitis meilii 


Children'* 

uapwi 

hmhi, 

(IMixattofT* 

l*oli«imyeliti« 


Dental r>nulituin« 

i'MMNiCiA 

(MRftTW 

likctMtn* 

PrustatitU 

Rhinitis 


Di«ea«e« »*l thr ■kin 

Kar. iu>»c ami threat diKm* 

Bawnu 

I'mnQH «idti 
Rvkr*. 

J trial ifcj«rtr* 

Sacroiliac strain 


Kyc itiKAMii 

Statva 

Lmnb«c” 

Sf train • 


t ilanduUr 4i«riK) 

Sere k a) 4><«xw. 



> 

Goitre 

GynccoUnjicsl iIikihi 

Internal itrmw* diumri 

TnkmSkmi 

Vtnrnsl Sirux 





f 


Ut 
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Xriy 


X-ray and X-ray formation 

la 

Applicable in the following diaeaae*: 


%K»«* • 
Vm* 
\ilrwtu 
.Uiftrii 

■ jrliuncif 
C»nur 
Drain*•• 


Bnrnti 
Joint tnjune* 
I.irlun planti* 
Otiti* mettia 
I’olioinyrliti* 
Khimtia 
Sciatica 
Sfltroiii 


Suggestions of Technic 

The following ,, aKt ., „ f |inr tU 
fechnical application* ..{ electrode t„ , h « ' 

. . ... .. 

Th "r ''"’T 1 "; , " : ' 5 ■» '-i« ™-n., 

m *y '. ,rcfcr for di » th *nuny.« .he n&* ... a Wcd pad* 

use of galvanic current and the sine wave* 

I give you tile sc suggestions for what they mav he „ t(n h 

IO VOltr 


1 




i 
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19. Ankle, \ 

anterajjrwtcrtor ' 


5. Upper lobei of iht lung 
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mi Km/f 



Hiuh O'nhnutn Om 
Nr.,, 




Ui.(4140ii Fwepi 


BUSH ELECTRIC CORPORATION 

<3nfU}f! 1. W *H IVr.nVfif 
Pwui(«uhjri of 

tMY Eft "TR< iMfJ'K AL V PHYSIO-THERAPY APPARATUS “ m 


I Wpttffil ( Mfur stnf fblrNKilN 

i)4 *vnr* vun r. aan pranchk-'«>. cm 

Tiimihihi %' ttt 9 f » A * 

L Vi 



Atm. V 4 



AMERICAN X-RAY CORPORATION 


t'BI't INION X R AY AND rU»K M 
APPARATUS ANl' ACIHSA'I 




Stttlft 


141' 
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0%m m* r „ 
CmcMM, 

• t*cnoM •ni;i>VA«n 
“nAito* o' 

■i 


VICTOR X-RAY CORPORATION 

MtfKliuttnTi (B f 

**A» APPARATUS. CUOUtXK TUIUS ANII 

nm*:Ai. therapy Am-AitAruH 


CHICAGO 


141 


RrK.lt, b lahwMrrvt 

VNNIOrAOV 
N. V. 



E J ROSE MANUFACTURING CO 

ELECTRO TMERAm TIC UJ IPMIVT 


7»7 7)J MIUIU SV»V, 1 
I OR 
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THL BURDICK CORPORATION 

LAHfit r.VlIMVf MANUfACTURtH* tM' 

IIMIT rilfCAl'V flJt.ll-MI VI IN Till WORll> 



* — »#fil < W*»* 4P*I 

Mil ION. WISC ONSIN 

Mi 



THE L1EBEI. FI.ARSHE1M OOMI'AM 

\ RAY \N1> rHVMi'imf NH »\» WN 

*»« 

|0tll IWI* 

ns« INNAtl < v * 
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high tension company 

MjmtKnmri of 

XMy AND PHYSIOTHERAPY EQUIPMENTS 
" 4 'IM 44TM imCT 


UNION CITY, N. J. 
M) 


H G. FISCHER tr CO In, 

RqNtat T>w«h Hr»V*ui«n 

»>ij >>>7 "iM > 
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(niniiwJMk MiiJiw 

McIntosh electrical corporation 

M*+l W MKJM kHW ISttflr* W HIW1AN IWIrw W T *»*"* Am* t "" 

MimiUiitirr* ’ii 

ELECTRO MEDICAL PHYSICAL THERAPY 
ANOUCHT THERAPY APPARATUS 
Mini < Pfrr »ini fidnll 
Mi ni MOUTH CAMflMNIA AVf 

chicauo 

147 


i 



Camerons Electrol>A£«.v.t\>vt 


CMMTOn * ' 


,vs U - v * x <■ 


III |«'««llini,- *n«l *U ro.iOki' 

I In’ i mnnnn* I ktiit* ••' *' • 

ilretl |iei vfflt Vmi .ttw »v* ^< v * * ***’ 

,st*i| hit!* nmi h *' 1 ,n * ** 1 ‘ 

«nlrK h* MW '*' fc ' ,r 
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47 
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Kfit|dM*r* . 

4* 
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54 

% 
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Heart 

55 
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55 


(Stmu 

55 


Hyi«*nucaia ■ 

54. 


iiyfH'ftrmiofi - 

56 


HjIhiIomHwi 

54. 


Inlaniilr Piralytii 

511 


Infrrtiuu 

5« 


Infra-red 

Mi 


hiaonmta 

Ml 


Iritit . 

Ml 


.laamtic* 

Ml 


Keloid 

M 


Knit itn 

(•I 


Kidney __ 

r>l 


Ur>nidli> 
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l.oriiiri(ilit( AUiu 

t*i 


l.umba«t» 

hi 


l.upn* (Kttbliinxiw 

fif 


Ma«toiditW 

ll'» 


MriHihtiiu 

t> 


MlRIliltl 

M 


Mole* 

6J 


XI >•>» ant'itu 



Nrt*i*)||ia 

&5 

tf 

* 


Nrnrii|li( nia 


N'rilnlt* | l 

S'riuitli IttiinliH | 
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OUTFIT “B" CABINET CLOSED. 


Price complete with all accessories, $698.50. 

Furnished in Solid Mahogany. Extra Cost. $20.00. 

If coil is to he operated on 220 volt current, add $15.00 to the price 
quoted for extra size rheostat. 

Combination Radiographic Special X-Ray and high frequency outfit for 
alternating or direct current, as per itemized list on page seven. 
Dimensions: 4 ft. 11 in. long, 6 ft. 2 in. high, 2 ft. 2'/S in. wide. 
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OUTFIT "B” CABINET OPEN. 

Same Outfit as Illustrated on Page 8 with Cabinet Closed. 

If coil is to be operated on 220 volt current, add $15.00 to the price 
quoted for extra si/c rheostat. 

Combination Radiographic Special and High-Frequency Outfit for Al¬ 
ternating or Direct Current, as Described and Itemized on 

Page Seven. 

Dimensions: 4 ft. 11 in. long. 6 ft. 2 in. high, 2 ft. 2>/j in. wide. 
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BURNING PLATINUM WIRE WITH CURRENTS PASSING 

THROUGH THE BODY. 
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THE AUTOGRAPH OF AN ELECTRIC SPARK, WRIT 
TEN ON A PHOTOGRAPHIC PLATE. 
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USING THE HUMAN BODY FOR SENDING A WIRELESS 
MESSAGE BY THE DE FOREST SYSTEM WITH THE 
ASSISTANCE OF DR. OVINGTON’S MACHINE. IN THIS 
EXPERIMENT 200,000 VOLTS OF HIGH FREQUENCY 
CURRENT ARE PASSED THROUGH THE HUMAN 
BODY, WHICH SERVES AS A MAST. 















February 17 , 1906 . 


THE HUMAN BODY AS A WIRELESS TELEGRAPH 
TRANSMITTER AND RECEIVER. 

Everyone knows that the human body is a conductor 
of electricity, but that it may be employed as a radia¬ 
tor and antenna instead of tbe usual aerial in wireless 
telegraphy may not be so well known. 

During the recent electrical show at the Madison 
Square Garden, a series of experiments was performed 
by Prof. Ovington, of Boston, Mass., with high-poten¬ 
tial and high-frequency currents. One of these con¬ 
sisted of substituting the body of the lecturer’s assist¬ 
ant for the usual vertical conductor used in sending 
wireless messages. 

A reference to the illustration shows how the con¬ 
nections were made, the current from the machine 
passing through the assistant’s body, from whence the 
energy was radiated as wireless waves in the ether. 
The messages were sent from this novel radiating ar¬ 
rangement in the small demonstration hall at the ex¬ 
treme western end of the building, and were received 
by a De Forest receptor set up and furnished with the 
usual wire antenna located in about the middle of the 
main auditorium. 

The potential and frequency of the oscillations were 
very much in excess of those utilized in the commer¬ 
cial transmission of wireless telegrams and hence the 
waves radiated were exceedingly short. 

It was Prof. Tommasini, of Geneva, who first dem¬ 
onstrated that the human body could be successfully 
substituted for an aerial of the same length and ca¬ 
pacity. The body is not, of course, as good a conduc¬ 
tor as are the metals, but this is offset by the fact that 
a current of high frequency penetrates the skin only 
a very small fraction of a millimeter. M. Emile Guar- 
ini, of Brussels, actually sent messages through space 
by connecting one human body to the positive side of 
a spark-gap, and another similarly connected to one 
terminal of the coherer. 
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LIGHTING AN INCANDESCENT LAMP 
SHORT-CIRCUITED WITH HEAVY 
COPPER. 

The current ha* the choke of two paths an oaay 
one through the copper tar and a path of higher 
resistance through the lamp-and it chooses 
Uie latter. Ordinary current* would 
take the easier path. 


HIGH POTENTIAL DISCHARGES. 

BT A- PKKDKIIICK COLLIXS. 

The various manifestations of high-frequency and 
high-potential discharges offer a fertile field of re¬ 
search. especially for the amateur investigator, since 
it is a subject 
that has receiv¬ 
ed comparative¬ 
ly little atten¬ 
tion considering 
its significance 
as revealed in 
its recent appli¬ 
cations to elec¬ 
trotherapy, ra¬ 
diography, and 
wireless telegra¬ 
phy. 

The term 
"electric 
discharge" is un¬ 
derstood to in¬ 
clude all modes 
of equalization 
of differences of 
potential 
between the ter- 
mina 1s of a 
source of elec¬ 
trical energy on 
their connection 
by a conductor, 
by the removal 
of their charges 
by a stream of 
electrical parti¬ 
cles of air, or by a sudden discharge that breaks down 
the air or other intervening dielectric. These are the 
three chief methods of restoring the electrical equi¬ 
librium, and are known respectively as the conductive, 
the connective, and the disruptive discharge. 

The various forms may be further subdivided into 
alternating, arc, brush, brush and spray, dead-beat, 
flaming, glowing, lateral, oscillating, periodic, stream¬ 
ing, stratified, impulsive, and periodic discharges, and 
these may be produced by utilizing a source of direct 
or alternating current of low voltage, as for instance 
a commercial generator; a high-potential apparatus 
as an 'IliMtffll'SHl. dr a WjfoMtKWMM. 

Vv ‘Hs. 'Ii W m tWWWMBI ta 

MM® 

>« wn 'I'; w w m wfc #»rowiv« 

mid connective discharges, the former lu Us applica¬ 
tion to wireless telegraphy and the latter in its rela¬ 
tion to the human body. Since only potentials such 
as can be obtained with an ordinary induction coil 
are needed for disruptive discharges, these will be 
described first. 

In the production of a discharge of this nature there 
are two diametrically opposite conditions involved, the 
first representing an oscillator and spark-gap in an 
unenerglzed and non-conductive state, and the second 
when it is energized and rendered highly conductive, 
thus completing the circuit. To bring about this re¬ 
sult the arms of the oscillator are charged with high- 
potential energy impressed upon them, which is set up 
in the secondary of the coil in the form of currents. 
This kinetic energy Is then converted into electrostatic 
energy, and when the static charge is maximum for a 
given resistance offered by the dielectric between the 
surfaces of the spark-gap electrodes heat. Is evolved In 
consequence, and when a certain critical temperature 
is reached the positive electrode volatilizes, and it is 
this effect that forms the initiative in breaking down 
the dielectric of the spark-gap. 

The law relating to the heat evolved states that it 



THE AUTOGRAPH OF AN ELECTRIC 8PARK, WRIT 
TEN ON A PHOTOGRAPHIC PLATE. 


is proportional to the square of the charging current 
and to the resistance of the dielectric between the posi¬ 
tive and negative electrodes forming the boundaries 
of the spark-gap. The energy that is emitted from 
the positive electrode is proportional to the potential 
difference impressed on the oscillator system and the 
specific Inductive capacity, while it is inversely aft the 
distance separating the spark-gap electrodes. The 
length of the spark that passes depends alBO largely 
on the following factors, namely, the difference of po¬ 
tential between them, the character of the medium that 
separates them, and on the density or pressure of the 
dielectric through which the discharge passes. 

A decrease in the pressure of the medium serves to 
increase the distance through which a spark will pass, 
but a point is quickly reached wherein a further de¬ 
crease has the effect of cutting down the length of the 
spark, and hence where a low vacuum will permit the 
passage of high-potential currents over longer dis¬ 
tances than In air, a high vacuum retards them even 
though the potential may l>e considerably increased. 
Then again tlje metal of which the electrodes are 
made determines the sparking capacity to a certain 
appreciable extent since some retard and others assist 
the process of volatilization, and finally the size and 
shape of the spark-gap-electrodes also have their ef¬ 
fect upon the discharges. 

From these considerations it will be observed that 
when the electrodes are placed closely together the 
strength of the charging current is increased, and 
hence the heat developed causes the temperature to 
rise. When the sparking distance is greater than the 
maximum difference of potential can easily break 
down, a faintly luminous discharge will be seen lssu- 



HIOH-FREQUENCY ARC DISCHARGE. 



HIGH-FREQUENCY STREAMING DISCHARGE. 


Ing from the positive electrode, especially If It should 
present, any sharp points. This phenomenon occurs 
in virtue of the fact that metallic points are more 
easily heated than those In the form of spheres. 

When the charge ami temperature reach a critical 
value a conducting microscopic thread of gaseous vapof 
is developed and this is attracted to the negative elec¬ 
trode, to which it passes by the path of the least re¬ 
sistance. When this filament bridges the gap Its diam¬ 
eter is very greatly increased, the resistance that was 
previously enormously high becomes minimum, and 
the current surges forth and back until the energy of 
the system Is dami>ed out by the sum of the resist¬ 
ances. 

While Tesla was not the first to produce the varied 
and beautiful forms of convective discharges he was 
probably the first to systematically investigate them. 
Though convective discharges may be frequently ob¬ 
served from a pointed positive electrode of an induc¬ 
tion coll, they are much more intense and brilliant 
when the potential and frequency of the oscillations 
are stepped up by means of a secondary transformer. 

The compact apparatus for obtaining high-frequency 
and high-potential discharges shown In the illustra¬ 
tions was designed by Prof. Ovington, who repeated 
many of Tesla’s experiments and introduced several 
new ones during the recent electrical exhibition at 
the Madison Square Garden. 

With high potentials and high frequencies the elec¬ 
trostatic field is collapsed more easily than when those 
of lower value are reached, while the oscillations in¬ 
crease the temperature developed by the transition of 
static Into kinetic energy and for this reason the vol¬ 
ume of vapor is increased and an arc discharge re¬ 
sults. 

The flaming and streaming discharges which are 


forms of the connective discharge are closely allied and 
occur when the frequency and potential is Increased 
beyond a certain value; under these conditions the dis¬ 
charge assumes definite characteristics wholly differ¬ 
ent from those of the disruptive discharge. In these 


BURNING PLATINUM WIRE WITH CURRENTS PASSING 
THROUGH THE BODY. 

A platinum wire »* lidd iu the Angers and near one terminal of Uw machine. 

The spark jumps to Uhi body ami through the wire. 

forms of discharge the energy passes between the elec¬ 
trodes as luminous streams. Such discharges obtained 
with high-frequency coils are different from those 
obtained with electrostatic machines, as they lack in 
the violet color developed by the positive static elec¬ 
trode as well as the bright glow of the negative elec¬ 
trode. 

When the frequency and potential necessary to pro¬ 
duce the flaming and streaming discharges is increased 
new phenomena result and a brush and spray discharge 
is obtained. With suitable electrodes comprising a 
large number of small points the emanations resemble 
jets from a gas-flame escaping under high pressure. 
According to Tesla "they not only resemble but they 
WP yei^Utye tkuuys, ftwj- ^yy i*,V 9 tyflL <jk?r J Ut|y.ly tjije^ 

mswmmim m% hum m> Wt 

Wi" 1 

it the tYen'Mtey Wrt WkBMM Is 'filter 1 IlnirSise'i), 
the discharge will pass through several inches of solid 
glass. Ordinarily glass is an insulator of electricity, 
and yet in this case the streams How through it ap¬ 
parently with the greatest freedom. The flow of lumin¬ 
ous energy has a tendency to stream out anti to be dis¬ 
sipated to such an extent that when the brush is pro¬ 
duced at the positive electrode no disruptive discharges 
will occur, even though the hand or any conducting 
object is held within the stream, and what is even 
more singular,the luminous stream Is not at all easily 
deflected from its path by the approach of a conduct¬ 
ing body. 

Under these remarkable conditions the energy loses 
It® property of producing sensation when it comes In 
contact with or passes through the human body, and 
a person may now be connected with the source of high- 
potential and high-frequency currents and be complete¬ 
ly charged, though he will feel nothing; that he is a 
portion of an oscillator, however, can be readily de¬ 
termined. for If a vacuum tube Is brought near any 
part of his body it will glow due to the electric waves 
emanating from him. To illustrate how absolutely 
devoid the sensory nerves are to these currents, a 



ELECTRIC TESTS. 

The current Issues at nu enormous voltage from a large 
number of small points, so that it seems II kc jets of 
burniug gw escaping at blgb premium. 
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Quack Doctors 



Try to frighten men and boys by untruthful advertisements 

They get large sums of money lor treating diseases that do not exist 

Remedies advertised to cure Gonorrhoea 
and Gleet without fail in a few days are 
WORSE THAN USELESS. Every case 
needs me attention oi a reliable physician 

"Paten! Medicines" and "Favorite 
Prescriptions" are Dangerous 
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SELF-REG PLATING X-RAY TUBE. OPERATING PROPERLY 

(Fig. 93.) 
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Plate II 



SELF-REGULATING X-RAY TUBE. CURRENT RUNNING IN WRONG 

DIRECTION. 

(Fig. 94.) 
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I’LATE ITT. 
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SELF-REGULATING X-RAY TUBE. LOW VACUUM. 
(Fig. 96.) 
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Plate IV. 



SELF-REGULATING X-RAY TUBE. PUNCTURED OR CRACKED. 
BULB PARTIALLY FILLED WITH AIR. 


(Fig. 97.) 
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PICTURES TAKEN BY PROFESSOR ARTHUR W. WRIGHT OF YALE COLLEGE, SHOWING THE 
DIFFERENCES BETWEEN SUBSTANCES IN PENETRABILITY TO THE RONTGEN RAYS. 


14. Aluminium medal, showing faint traces 
ot the design and lettering on both sides, 
as if it were translucent 

15. Metallic mirror, shows no effect of reg¬ 
ular reflection. 

16. Iht of sheet lead, 1 millimctic thick. 

17 Ouarter of a dollar coin, silver. 

to. Piece of thin ebonite, such as is used fot 
photographic plate holder. 


8. Blue crown glass, 2 millimetres thick 

9. Yellow crown glass, tS millimetres thick 

10. Crown glass, 1 millimetre thick, covered with 
a very thin layer of gold. 

n Red crown glass, 2 millimetres thick. 

12. Block of Iceland spar tvery transparent to 
ordinary light, but very opaque to Kdntgcn 
rays* 

13. A bit of tinfoil. 


1 and 3. Flint glass prism (veryopaque). 

2 f^uartt prism, showing transmission of 

the rays through the th.n edges 
4 Prism of heavy glas>, more opaque than 
hint glass. 

^ One-ccnt coin, copper 
6 Five cent coin, nickel 
7* White crown glass, 1 % millimetres thick 
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THE NEW MARVEL IN PHOTOGRAPHY. 

A VISIT TO PROFESSOR RONTGEN AT HIS LABORATORY IN WURZBURG—HIS 
OWN ACCOUNT OF HIS GREAT DISCOVERY.—INTERESTING EXPERIMENTS 
WITH THE CATHODE RAYS.—PRACTICAL USES OF THE NEW PHOTOGRAPHY. 

By H. J. W. Dam. 

N all the history of sci- following his method, and of theories as to 
entific discovery there the strange new force which he has been the 
has never been, per- first to observe, fill pages of every scien- 
haps, so general, rapid, 
and dramatic an effect 
wrought on the scien¬ 
tific centres of Europe 
as has followed, in the 
past four weeks, upon 
an announcement made to the Wurzburg 
Physico-Medical Society, at their Decem¬ 
ber meeting, by Professor William Konrad 
Rontgen, professor of physics at the Royal 
University of Wurzburg. The first news 
which reached London was by telegraph 
from Vienna to the effect that a Professor 
Rontgen, until then the possessor of only 
a local fame in the town mentioned, had 
discovered a new kind of light, which pen¬ 
etrated and photographed through every¬ 
thing. This news was received with a mild 
interest, some amusement, and much in¬ 
credulity; and a week passed. Then, by 
mail and telegraph, came daily clear indica¬ 
tions of the stir which the discovery was 
making in all the great line of universities 
between Vienna and Berlin. Then Ront- 
gen’s own report arrived, so cool, so busi¬ 
ness-like, and so truly scientific in charac¬ 
ter, that it left no doubt either of the truth 
or of the great importance of the preceding 
reports. To-day, four weeks after the an¬ 
nouncement, Rontgen’s name is apparently picture of an aluminium cigar-case, showing cigars 
in every scientific publication issued this within. 

week in Europe; and accounts of his ex- From a photograph by A. a. C. Swinton. Victoria Street, 
periments, of the experiments of others London. Exposure, ten minutes. 

Copyright, 1896, by S. S. McClure, Limited. All rights reserved. 
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THE PHYSICAL INSTITUTE, UN1VEKSITY OE WORZBURG, WHERE PROFESSOR RONTGEN HAS HIS RESIDENCE, DELIVERS HIS LECTURES, 

AND CONDUCTS HIS EXPERIMENTS. 

From a photograph by G. Glock, WUrzburg. 


tific journal that comes to hand. And 
before the necessary time elapses for this 
article to attain publication in America, it 
is in all ways probable that the labora¬ 
tories and lecture-rooms of the United 
States will also be giving full evidence of 
this contagious arousal of interest over a 
discovery so strange that its importance 
cannot yet be measured, its utility be even 
prophesied, or its ultimate effect upon 
long-established scientific beliefs be even 
vaguely foretold. 

The Rontgen rays are certain invisible 
rays resembling, in many respects, rays of 
light, which are set free when a high pres¬ 
sure electric current is discharged through 
a vacuum tube. A vacuum tube is a glass 
tube from which all the air, down to one- 
millionth of an atmosphere, has been ex¬ 
hausted after the insertion of a platinum 
wire in either end of the tube for connec¬ 
tion with the two poles of a battery or in¬ 
duction coil. When the discharge is sent 
through the tube, there proceeds from the 
anode—that is, the wire which is connected 
with the positive pole of the battery—cer¬ 
tain bands of light, varying in color witn 
the color of the glass. But these are in¬ 
significant in comparison with the brilliant 
glow which shoots from the cathode, or 
negative wire. This glow excites bril¬ 
liant phosphorescence in glass and many 


substances, and these “cathode rays,” as 
they are called, were observed and studied 
by Hertz; and more deeply by his assistant, 
Professor Lenard, Lenard having, in 1894, 
reported that the cathode rays would pene¬ 
trate thin films of aluminium, wood, and 
other substances, and produce photographic 
results beyond. It was left, however, for 
Professor Rontgen to discover that during 
the discharge another kind of rays are set 
free, which differ greatly from those de¬ 
scribed by Lenard as cathode rays The 
most marked difference between the two is 
the fact that Rontgen rays are not deflected 
by a magnet, indicating a very essential 
difference, while their range and penetra¬ 
tive power are incomparably greater. In 
fact, all those qualities which have lent a 
sensational character to the discovery of 
Rontgen’s rays were mainly absent from 
these of Lenard, to the end that, although 
Rontgen has not been working in an en¬ 
tirely new field, he has by common accord 
been freely granted all the honors of a 
great discovery. 

Exactly what kind of a force Professor 
Rontgen has discovered he does not know. 
As will be seen below, he declines to call 
it a new kind of light, or a new form of 
electricity. He has given it the name of 
the X rays. Others speak of it as the 
Rontgen rays. Thus far its results only, 
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SULK TON OF A FROG, PHOTOGRAPHED THROUGH THE FLESH. THE SHADINGS INDICATE, IN ADDITION TO THE BONES, ALSO 

THE LUNGS AND THE CEREBRAL LOBES. 


From a photograph by Professors Imbertand Bertin-Sans; reproduced by the courtesy of the “ Presse Medicale,” Paris. 
In taking this photograph the experiment was tried of using a diaphragm interposed between the Crookes tube and the 
plate; and the superior clearness obtained is thought to result from this. 



RAZOR-BLADE PHOTOGRAPHED THROUGH A LEATHER CASE AND THE RAZOR-HANDLE. 

From a photograph taken by Dr. W. L. Robb of Trinity College. The shading in the picture indicates, what was the: 
actual fact, that the blade, which was hollow ground, was thinner in the middle than near the edge. 
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SKELETON OF A FISH PHOTOGRAPHED THROUGH THE FLESH. 

From a photograph by A. A. C. Swinton, Victoria Street, London. Exposure, four minutes. 


and not its essence, are known. In tlie 
terminology of science it is generally 
called “a new mode of motion,” or, in 
other words, a new force. As to whether 
it is or not actually a force new to science, 
or one of the known forces masquerading 
under strange conditions, weighty authori¬ 
ties are already arguing. More than one 
eminent scientist has already affected to 
see in it a key to the great mystery of the 
law of gravity. All who have expressed 
themselves in print have admitted, with 
more or less frankness, that, in view of 
Rontgen’s discovery, science must forth¬ 
with revise, possibly to a revolutionary 
degree, the long accepted theories con¬ 
cerning the phenomena of light and sound. 
That the X rays, in their mode of action, 
combine a strange resemblance to both 
sound and light vibrations, and are destined 
to materially affect, if they do not greatly 
alter, our views of both phenomena, is 
already certain; and beyond this is the 
opening into a new and unknown field of 
physical knowledge, concerning which 
speculation is already eager, and experi¬ 
mental investigation already in hand, in 


London, Paris, Berlin, and, perhaps, to a 
greater or less extent, in every well- 
equipped physical laboratory in Europe. 

This is the present scientific aspect of 
the discovery. But, unlike most epoch- 
making results from laboratories, this dis¬ 
covery is one which, to a very unusual 
degree, is within the grasp of the popular 
and non-technical imagination. Among 
the other kinds of matter which these rays 
penetrate with ease is the human flesh. 
That a new photography has suddenly 
arisen which can photograph the bones, 
and, before long, the organs of the human 
body; that a light has been found which 
can penetrate, so as to make a photo¬ 
graphic record, through everything from 
a purse or a pocket to the walls of a room 
or a house, is news which cannot fail to 
startle everybody. That the eye of the 
physician or surgeon, long baffled by the 
skin, and vainly seeking to penetrate the 
unfortunate darkness of the human body, 
is now to be supplemented by a camera, 
making ad the parts ot the human body as 
visible, in a way, as the exterior, appears 
certainly to be a greater blessing to hu- 
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From a photograph by Dr. W. L. Robb of Trinity College. 


manity than even the Listerian antiseptic 
system of surgery; and its benefits must 
inevitably be greater than those conferred 
by Lister, great as the latter have been. 
Already, in the few weeks since Rontgen’s 
announcement, the results of surgical op¬ 
erations under the new system are growing 
voluminous. In Berlin, not only new bone 


fractures are being immediately photo¬ 
graphed, but joined fractures, as well, in 
order to examine the results of recent sur¬ 
gical work. In Vienna, imbedded bullets 
are being photographed, instead of being 
probed for, and extracted with compara¬ 
tive ease. In London, a wounded sailor, 
completely paralyzed, whose injury was a 
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PHOTOGRAPHING A FOOT IN ITS SHOE BY THE rSnTGEN PROCESS.—A PICTURE OF THE ACTUAL OPERATION WHICH PRODUCED 

THE PHOTOGRAPH SHOWN ON PAGE 408. 

From a photograph by Dr. W. L. Robb of Trinity College. The subject’s foot rests on the photographic plate. 



mystery, has been saved by the photo¬ 
graphing of an object imbedded in the 
spine, which, upon extraction, proved to 
be a small knife-blade. Operations for 
malformations, hitherto obscure, but now 
clearly revealed by the new photography, 
are already becoming common, and are 
being reported .from all directions. Pro¬ 
fessor Czermark of Graz has photographed 
the living skull, denuded of flesh and hair, 
and has begun the adaptation of the new 
photography to brain study. The relation 
of the new rays to thought rays is being 
eagerly discussed in what may be called 
the non-exact circles and journals; and all 
that numerous group of inquirers into the 
occult, the believers in clairvoyance, spir¬ 
itualism, telepathy, and kindred orders of 
alleged phenomena, are confident of find¬ 
ing in the new force long-sought facts in 
proof of their claims. Professor Neusser 
in Vienna has photographed gall-stones in 
the liver of one patient (the stone showing 
snow-white in the negative), and a stone in 
the bladder of another patient. His re¬ 
sults so far induce him to announce that all 
the organs of the human body can, and will, 
shortly, be photographed. Lannelongue 


of Paris has exhibited to the Academy of 
Science photographs of bones showing in¬ 
herited tuberculosis which had not other¬ 
wise revealed itself. Berlin has already 
formed a society of forty for the immedi¬ 
ate prosecution of researches into both the 
character of the new force and its physio¬ 
logical possibilities. In the next few weeks 
these strange announcements will be 
trebled or quadrupled, giving the best evi¬ 
dence from all quarters of the great future 
that awaits the Rontgen rays, and the 
startling impetus to the universal search 
for knowledge that has come at the close 
of the nineteenth century from the modest 
little laboratory in the Pleicher Ring at 
Wtirzburg. 

On instruction by cable from the editor of 
this magazine, on the first announcement of 
the discovery, I set out for Wurzburg to 
see the discoverer and his laboratory. I 
found a neat and thriving Bavarian city of 
forty-five thousand inhabitants, which, for 
some ten centuries, has made no salient 
claim upon the admiration of the world, ex¬ 
cept for the elaborateness of its mediaeval 
castle and the excellence of its local beer. 
Its streets were adorned with large num- 
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bers of students, all wearing either scarlet, 
green, or blue caps, and an extremely seri¬ 
ous expression, suggesting much intensity 
either in the contemplation of Rontgen 
rays or of the beer aforesaid. All knew 
the residence of Professor Rontgen (pro¬ 
nunciation: “ Renken ”), and directed me 
to the “ Pleicher Ring.” The various 
buildings of the university are scattered 
in different parts of Wtlrzburg, the major¬ 
ity being in the Pleicher Ring, which is a 
fine avenue, with a park along one side of 
it, in the centre of the town. The Physical 
Institute, Professor Rontgen’s particular 
domain, is a modest building of two stories 
and basement, the upper story constituting 
his private residence, and the remainder of 
the building being given over to lecture 
rooms, laboratories, and their attendant 
offices. At the door I was met by an old 
serving-man of the idolatrous order, whose 
pain was apparent when I asked for “ Pro¬ 
fessor ” Rontgeii, and he gently corrected 
me with “ Herr Doctor Rontgen.” As it 
was evident, however, that we referred to 
the same person, he conducted me along a 
wide, bare hall, running the length of the 
building, with blackboards and charts on 
the walls. At the end he showed me into 
a small room on the right. This contained 
a large table desk, and a small table by the 
window, covered with photographs, while 
the walls held rows of shelves laden with 
laboratory and other records. Ail open 
door led into a somewhat larger room, per¬ 
haps twenty feet by fifteen, and I found 
myself gazing into a laboratory which was 
the scene of the discovery—a laboratory 
which, though in all ways modest, is des¬ 
tined to be enduringly historical. 

There was a wide table shelf running 
along the farther side, in front of the two 
windows, which were high, and gave plenty 
of light. In the centre was a stove; on 
the left, a small cabinet, whose shelves held 
the small objects which the professor had 
been using. There was a table in the left- 
hand corner; and another small table—the 
one on which living bones were first photo¬ 
graphed—was near the stove, and a Rhum- 
korff coil was on the right. The lesson of 
the laboratory was eloquent. Compared, 
for instance, with the elaborate, expen¬ 
sive, and complete apparatus of, say, the 
University of London, or of any of the 
great American universities, it was bare 
and unassuming to a degree. It mutely said 
that in the great march of science it is the 
genius of man, and not the perfection of 
appliances, that breaks new ground in the 
great territory of the unknown. It also 


caused one to wonder at and endeavor to 
imagine the great things which are to be 
done through elaborate appliances with 
the Rontgen rays—a field in which the 
United States, with its foremost genius in 
invention, will very possibly, if not prob¬ 
ably, take the lead—when the discoverer 
himself had done so much with so little. 
Already, in a few weeks, a skilled London 
operator, Mr. A. A. C. Swinton, has re¬ 
duced the necessary time of exposure for 
Rontgen photographs from fifteen minutes 
to four. He used, however, a Tesla oil 
coil, discharged by twelve half-gallon Ley¬ 
den jars, with an alternating current of 
twenty thousand volts’ pressure. Here 
were no oil coils, Leyden jars, or specially 
elaborate and expensive machines. There 
were only a Rhumkorff coil and Crookes 
(vacuum) tube and the man himself. 

Professor Rontgen entered hurriedly, 
something like an amiable gust of wind. 
He is a tall, slender, and loose-limbed 
man, whose whole appearance bespeaks en¬ 
thusiasm and energy. He wore a dark blue 
sack suit, and his long, dark hair stood 
straight up from his forehead, as if he were 
permanently electrified by his own enthu¬ 
siasm. . His voice is full and deep, he 
speaks rapidly, and, altogether, he seems 
clearly a man who, once upon the track of 
a mystery which appealed to him, would 
pursue it with unremitting vigor. His eyes 
are kind, quick, and penetrating; and there 
is no doubt that he much prefers gazing 
at a Crookes tube to beholding a visitor, 
visitors at present robbing him of much 
valued time. The meeting was by appoint¬ 
ment, however, and his greeting was cor¬ 
dial and hearty. In addition to his own 
language he speaks Frenc|i well and Eng¬ 
lish scientifically, which is different from 
speaking it popularly. These three tongues 
being more or less within the equipment of 
his visitor, the conversation proceeded on 
an international or polyglot basis, so to 
speak, varying at necessity’s demand. 

It transpired, in the course of inquiry, 
that the professor is a married man and 
fifty years of age, though his eyes have the 
enthusiasm of twenty-five. He was born 
near Zurich, and educated there, and com¬ 
pleted his studies and took his degree at 
Utrecht. He has been at Wtirzburg about 
seven years, and had made no discoveries 
which he considered of great importance 
prior to the one under consideration. These 
details were given under good-natured pro¬ 
test, he failing to understand why his per¬ 
sonality should interest the public. He 
declined to admire himself or his results in 
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BONES OF A HUMAN FOOT PHOTOGRAPHED THROUGH THE FLESH. 

From a photograph by A. A. C. Swinton, Victoria Street, London. Exposure, fifty-five seconds. 


any degree, and laughed at the idea of 
being famous. The professor is too deeply 
interested in science to waste any time in 
thinking about himself. His emperor had 
feted, flattered, and decorated him, and 
he was loyally grateful. It was evident, 
however, that fame and applause had small 
attractions for him, compared to the mys¬ 
teries still hidden in the vacuum tubes of 
the other room. 

“ Now, then,” said he, smiling, and with 
some impatience, when the preliminary 
questions at which he chafed were over, 
"you have come to see the invisible 
rays.” 

” Is the invisible visible ? ” 

“ Not to the eye; but its results are. 
Come in here.” 

He led the way to the other square room 
mentioned, and indicated the induction coil 
with which his researches were made, an 
ordinary Rhumkorff coil, with a spark of 
from four to six inches, charged by a cur¬ 
rent of twenty amperes. Two wires led 
from the coil, through an open door, into 
a smaller room on the right. In this room 
was a small table carrying a Crookes tube 
connected with the coil. The most strik¬ 
ing object in the room, however, was a 
huge and mysterious tin box about seven 
feet high and four feet square. It stood 
on end, like a huge packing-case, its side 


being perhaps five inches from the Crookes 
tube. 

The professor explained the mystery of 
the tin box, to the effect that it was a de¬ 
vice of his own for obtaining a portable 
dark-room. When he began his investiga¬ 
tions he used the whole room, as was shown 
by the heavy blinds and curtains so ar¬ 
ranged as to exclude the entrance of all 
interfering light from the windows. In the 
side of the tin box, at the point immedi¬ 
ately against the tube, was a circular sheet 
of aluminium one millimetre in thickness, 
and perhaps eighteen inches in diameter, 
soldered to the surrounding tin. To study 
his rays the professor had only to turn on 
the current, enter the box, close the door, 
and in perfect darkness inspect only such 
light or light effects as he had a right to 
consider his own, hiding his light, in fact, 
not under the Biblical bushel, but in a 
more commodious box. 

“Step inside,” said he, opening the 
door, which was on the side of the box 
farthest from the tube. I immediately did 
so, not altogether certain whether my 
skeleton was to be photographed for gen¬ 
eral inspection, or my secret thoughts held 
up to light on a glass plate. “ You will 
find a sheet of barium paper on the shelf,” 
he added, and then went away to the coil. 
The door was closed, and the interior of the 
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box became black darkness. The first tiling in full force, and the rays were flying 
I found was a wooden stool, on which I re- through my head, and, for all I knew, 
solved to sit. Then I found the shelf on through the side of the box behind me. 
the side next the tube, and then the sheet But they were invisible and impalpable, 
of paper prepared with barium platino- They gave no sensation whatever. What- 
cyanide. I was thus being shown the first ever the mysterious rays may be, they are 
phenomenon which attracted the discov- not to be seen, and are to be judged only 
erer’s attention and led to the discovery, by their works. 

namely, the passage of rays, themselves I was loath to leave this historical tin 
wholly invisible, whose presence was only box, but time pressed. I thanked the pro- 
indicated by the effect they produced on a fessor, who was happy in the reality of his 
piece of sensitized photographic paper. discovery and the music of his -sparks. 

A moment later, the black darkness was Then I said: “ Where did you first photo- 
penetrated by the rapid snapping sound of graph living bones ? ” 
the high-pressure current in action, and I “Here,” he said, leading the way into 
knew that the tube outside was glowing. I the room where the coil stood. He pointed 
held the sheet vertically on the shelf, 
perhaps four inches from the plate. 

There was no change, however, and 
nothing was visible. 

“ Do you see anything?” he called. 

“ No.” 

“The tension is not high enough;” 
and he proceeded to increase the pres¬ 
sure by operating an apparatus of mer¬ 
cury in long vertical tubes acted upon 
automatically by a weight lever which 
stood near the coil. In a few moments 
the sound of the discharge again began, 
and then I made my first acquaintance 
with the Rontgen rays. 

The moment the current passed, the 
paper began to glow. A yellowish- 
green light spread all over its surface in 
clouds, waves, and flashes. The yellow- 
green luminescence, all the stranger and 
stronger in the darkness, trembled, wav¬ 
ered, and floated over the paper, in 
rhythm with the snapping of the dis¬ 
charge. Through the metal plate, the 

paper, myself, and the tin box, the in- CORK-SCREW, KEY, PENCIL WITH METALLIC PROTECTOR, AND PIECE 

visible rays were flying, with an effect of coin, as i-hotogkaihed while insioe a calico pocket. 

Strange, interesting, and uncanny. I he From a photograph by A. a. C. Swinton, Victoria Street, Lon- 
metal plate seemed to offer no appre- don. Four minutes’exposure through a sheet of aluminium. 

ciable resistance to the flying force, and 

the light was as rich and full as if nothing to a table on which was another—the latter 
lay between the paper and the tube. a small short-legged wooden one with more 

“ Put the book up,” said the professor, the shape and size of a wooden seat. It 

I felt upon the shelf, in the darkness, a was two feet square and painted coal black. . 
heavy book, two inches in thickness, and I viewed it with interest. I would have 
placed this against the plate. It made no bought it, for the little table on which 
difference. The rays flew through the light was first sent through the human 
metal and the book as if neither had been body will some day be a great historical 
there, and the waves of light, rolling cloud- curiosity; but it was “ nicht zu verkau- 
like over the paper, showed no change in fen.” A photograph of it would have 
brightness. It was a clear, material i 11 us- been a consolation, but for several reasons 
tration of the ease with which paper and one was not to be had at present. How- 
wood are penetrated. And then I laid book ever, the historical table was there, and 
and paper down, and put my eyes against was duly inspected. 

the rays. All was blackness, and I neither How did you take the first hand pho- 
saw nor felt anything. The discharge was tograpb ? ” I asked. 
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The professor went over to a shelf by “What was the date?’’ 
the window, where lay a number of pre- “The eighth of November.” 
pared glass plates, closely wrapped in black “ And what was the discovery ? ” 
paper. He put a Crookes tube under- “I was working with a Crookes tube 
neath the table, a few inches from the covered by a shield of black cardboard, 
under side of its top. Then he laid his A piece of barium platino-cyanide paper 
hand flat on the top of the table, and lay on the bench there. I had been pass- 
placed the glass plate loosely on his hand, ing a current through the tube, and I no- 
“ You ought to haveyourportrait painted ticed a peculiar black line across the 
in that attitude,” I suggested. paper.” 

“ No, that is nonsense,” said he, smiling. “ What of that ?” 

“Or be photographed.” This sugges- “The effect was one which could only 
tion was made with a deeply hidden pur- be produced, in ordinary parlance, by the 
pose. passage of light. No light could come 

The rays from the Rontgen eyes in- from the tube, because the shield which cov- 
stantly penetrated the deeply hidden pur- ered it was impervious to any light known, 

even that of the electric arc.” 

“ And what did you think ? ” 

“ I did not think; I investigated. 
I assumed that the effect must have 
come from the tube, since its char¬ 
acter indicated that it could come 
from nowhere else. I tested it. In 
a few minutes there was no doubt 
about it. Rays were coming from 
the tube which had a luminescent 
effect upon the paper. I tried it 
successfully at greater and greater 
distances, even at two metres. It 
seemed at first a new kind of invis¬ 
ible light. It was clearly something 
new, something unrecorded.” 

“ Is it light ?” 

” No.” 

” Is it electricity ? ” 

“ Not in any known form.” 
“What is it?” 

“ I don’t know.” 

And the discoverer of the X rays 
thus stated as calmly his ignorance 
of their essence as has everybody 
else who has written on the phe¬ 
nomena thus far. 

pose. “ Oh, no,” said he; “ I can’t let you “Having discovered the existence of a 
make pictures of me. I am too.busy.” new kind of rays, I of course began to 
Clearly the professor was entirely too investigate what they would do.” He 
modest to gratify the wishes of the curious took up a series of cabinet-sized photo¬ 
world. graphs. “ It soon appeared from tests 

“Now, Professor,” said I, “will you that the rays had penetrative power to a 
tell me the history of the discovery ? ” degree hitherto unknown. They pene- 
“ There is no history,” he said. “I trated paper, wood, and cloth with ease; 
have been for a longtime interested in the and the thickness of the substance made 
problem of the cathode rays from a no perceptible difference, within reason- 
vacuum tube as studied by Hertz and Le- able limits.” He showed photographs of a 
nard. I had followed theirs and other box of laboratory weights of platinum, 
researches with great interest, and deter- aluminium, and brass, they and the brass 
mined, as soon as I had the time, to make hinges all having been photographed from 
some researches of my own. This time I a closed box, without any indication of the 
found at the close of last October. I had box. Also a photograph of a coil of fine 
been at work for some days when I dis- wire, wound on a wooden spool, the wire 
covered something new.” having been photographed, and the wood 



COINS PHOTOGRAPHED INSIDE A IT’KsE. 

From a photograph by A. A. C. Swinton, Victoria Street, London. 
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omitted. “The rays,” he continued, 
“ passed through all the metals tested, 
with a facility varying, roughly speaking, 
with the density of the metal. These phe¬ 
nomena I have discussed carefully in my 
report to the Wiirzburg society, and you 
will find all the technical results therein 
stated." He showed a photograph of a 
small sheet of zinc. This was composed 
of smaller plates soldered laterally with 
solders of different metallic proportions. 
The differing lines of shadow, caused by 
the difference in the solders, were visible 
evidence that a new means of detecting 
flaws and chemical variations in metals had 
been found. A photograph of a compass 
showed the needle and dial taken through 
the closed brass cover. The markings of 
the dial were in red metallic paint, and thus 
interfered with the rays, and were repro¬ 
duced. “ Since the rays had this great 
penetrative power, it seemed natural that 
they should penetrate flesh, and so it 
proved in photographing the hand, as I 
showed you.’’ 

A detailed discussion of the characteris¬ 
tics of his rays the professor considered 
unprofitable and unnecessary. He believes, 
though, that these mysterious radiations 
are not light, because their behavior is 
essentially different from that of light rays, 
even those light rays which are themselves 
invisible. The Rontgen rays cannot be re¬ 
flected by reflecting surfaces, concentrated 
by lenses, or refracted or diffracted. They 
produce photographic action on a sensitive 
film, but their action is weak as yet, and 
herein lies the first important field of their 
development. The professor’s exposures 
were comparatively long—an average of 
fifteen minutes in easily penetrable media, 
and half an hour or more in photograph¬ 
ing the bones of the hand. Concerning 
vacuum tubes, he said that he preferred 
the Hittorf, because it had the most perfect 
vacuum, the highest degree of air exhaus¬ 
tion being the consummation most desira¬ 
ble. In answer to a question, “What of 
the future ? ’’ he said: 

“ I am not a prophet, and I am opposed 
to prophesying. I am pursuing my inves¬ 
tigations, and as fast as my results are veri¬ 
fied I shall make them public.” 

“ Do you think the rays can be so modi¬ 
fied as to photograph the organs of the 
human body ? ” 

In answer he took up the photograph of 
the box of weights. “ Here are already 
modifications,” he said, indicating the va¬ 
rious degrees of shadow produced by the 
aluminium, platinum, and brass weights, 


the brass hinges, and even the metallic 
stamped lettering on the cover of the box, 
which was faintly perceptible. 

“ But Professor Neusser has already 
announced that the photographing of the 
various organs is possible.” 

“We shall see what we shall see,” he 
said. We have the start now; the devel¬ 
opments will follow in time.” 

“You know the apparatus for introduc¬ 
ing the electric light into the stomach ?” 

“Yes.” 

“ Do you think that this electric light 
will become a vacuum tube for photograph-* 
ing, from the stomach, any part of the 
abdomen or thorax ? ” 

The idea of swallowing a Crookes tube, 
and sending a high frequency current down 
into one’s stomach, seemed to him exceed¬ 
ingly funny. I’When I have done it, I 
will-tell you,” he said, smiling, resolute in 
abiding by results. 

“ There is much to do, and I am busy, 
very busy,” he said in conclusion. He 
extended his hand in farewell, his eyes al¬ 
ready wandering toward his work in the 
inside room. And his visitor promptly left 
him; the words, “ I am busy,” said in all 
sincerity, seeming to describe in a single 
phrase the essence of his character and the 
watchword of a very unusual man. 

Returning by way of Berlin, I called up¬ 
on Herr Spies of the Urania, whose pho¬ 
tographs after the Rontgen method were 
the first made public, and have been the 
best seen thus far. The Urania is a pecu¬ 
liar institution, and one which it seems 
might be profitably duplicated in other 
countries. It is a scientific theatre. By 
means of the lantern and an admirable 
equipment of scientific appliances, all new 
discoveries, as well as ordinary interesting 
and picturesque phenomena, when new dis-. 
coveries are lacking, are described and 
illustrated daily to the public, who pay for 
seats as in an ordinary theatre, and keep 
the Urania profitably filled all the year 
round. Professor Spies is a young man of 
great mental alertness and mechanical re¬ 
source. It is the photograph of a hand, 
his wife’s hand, which illustrates, perhaps 
better than any other illustration in this 
article, the clear delineation of the bones 
which can be obtained by the Rontgen 
rays. In speaking of the discovery he 
said: 

“ I applied it, as soon as the penetration 
of flesh was apparent, to the photograph 
of a man’s hand. Something in it had 
pained him for years, and the photograph 
at once exhibited a small foreign object, 
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as you can see; ” and he exhibited a copy 
of the photograph in question. “ The 
speck there is a small piece of glass, which 
was immediately extracted, and which, in 
all probability, would have otherwise re¬ 
mained in the man’s hand to the end of his 
days.” All of which indicates that the 
needle which has pursued its travels in so 
many persons, through so many years, will 
be suppressed by the camera. 

‘‘ My next object is to photograph the 
bones of the entire leg,” continued Herr 
Spies. ” I anticipate no difficulty, though 
it requires some thought in manipulation.” 

It will be seen that the Rontgen rays 
and their marvellous practical possibilities 
are still in their infancy. The first suc¬ 
cessful modification of the action of the 
rays so that the varying densities of bod¬ 
ily organs will enable them to be photo¬ 
graphed, will bring all such morbichgrowths 
as tumors and cancers into the photo¬ 
graphic field, to say nothing of vital organs 
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which may be abnormally developed or 
degenerate. How much this means to 
medical and surgical practice it requires 
little imagination to conceive. Diagnosis, 
long a painfully uncertain science, has re¬ 
ceived an unexpected and wonderful assist¬ 
ant; and how greatly the world will benefit 
thereby, how much pain will be saved, and 
how many lives saved, the future can only 
determine. In science a new door has 
been opened where none was known to 
exist, and a side-light on phenomena has 
appeared, of which the results may'prove 
as penetrating and astonishing as the 
Rontgen rays themselves. The most 
agreeable feature of the discovery is the 
opportunity it gives for other hands to 
help; and the work of these hands will add 
many new words to the dictionaries, many 
new facts to science, and, in the years 
long ahead of us, fill many more volumes 
than there are paragraphs in this brief and 
imperfect account. 


THE RONTGEN RAYS IN AMERICA. 


Bv Ci.evei.and Moffett. 


A T the top of the great Sloane laboratory 
of Yale University, in an experiment¬ 
ing room lined with curious apparatus, I 
found Professor Arthur W. Wright experi¬ 
menting with the wonderful Rontgen rays. 
Professor Wright, a small, low-voiced man, 
of modest manner, has achieved, in his ex¬ 
periments in photographing through solid 
substances, some of the most interesting and 
remarkable results thus far attained in this 
country. His success is, no doubt, largely 
due to the fact that for years he had been 
experimenting constantly with vacuum 
tubes similar to the Crookes tubes used in 
producing the cathode rays. 

When I arrived, Professor Wright was at 
work with a Crookes tube, nearly spherical 
in shape, and about five inches in diameter 
—the one with which he has taken all his 
shadow pictures. His best results have 
been obtained with long exposures—an 
hour or an hour and a half—and he regards 
it as of the first importance that the objects 
through which the Rontgen rays are to be 
projected be placed as near as possible to 
the sensitized plate. 

It is from a failure to observe this pre¬ 
caution that so many of the shadow pictures 
show blurred outlines. It is with these 
pictures as with a shadow of the hand 


thrown on the wall—the nearer the hand is 
to the wall, the more distinct becomes the 
shadow ; and this consideration makes Pro¬ 
fessor Wright doubt whether it will be pos¬ 
sible, with the present facilities, to get 
clearly cut shadow images of very thick 
objects, or in cases where the pictures are 
taken through a thick board or other obsta¬ 
cle. The Rontgen rays will doubtless trav¬ 
erse the board, and shadows will be formed 
upon the plate, but there will be an uncer¬ 
tainty or dimness of outline that will render 
the results unsatisfactory. It is for this 
reason that Professor Wright has taken 
most of his shadow pictures through only 
the thickness of ebonite in his plate-holder. 

A most successful shadow picture taken 
by Professor Wright in this way, shows five 
objects laid side by side on a large plate— 
a saw, a case of pocket tools in their cover, 
a pocket lense opened out as for use, a pair 
of eye-glasses inside their leather case, and 
an awl. As will be seen from the accom¬ 
panying reproduction of this picture, all the 
objects are photographed with remarkable 
distinctness, the leather case of the eye¬ 
glasses being almost transparent, the wood 
of the handles of the awl and saw being 
a little less so, while the glass in the eye¬ 
glasses is less transparent than either. In 
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the case of the awl and the saw, the iron 
stem of the tool shows plainly inside the 
wooden handle. This photograph is simi¬ 
lar to a dozen that have been taken by 
Professor Wright with equal success. The 
exposure here was fifty-five minutes. 

A more remarkable picture is one taken 
in the same way, but with a somewhat 
longer exposure—of a rabbit laid upon the 
ebonite plate, and so successfully pierced 
with the Rontgen rays that not only the 
bones of the body show plainly, but also 
the six grains of shot'with which the ani¬ 
mal was killed. The bones of the fore legs 
show with beautiful distinctness inside the 
shadowy flesh, while a closer inspection 
makes'visible the ribs, the cartilages of the 
ear, and a lighter region in the centre of 
the body, which marks the location of the 
heart. 

Like most experimenters, Professor 
Wright has taken numerous shadow pictures 
of the human hand, showing the bones 
within, and he has made a great number 
of experiments in photographing various 
metals and different varieties of quartz and 
glass, with a view to studying characteristic 
differences in the shadows produced. A 
photograph of the latter sort is reproduced 
on page 401. Aluminium shows a re¬ 
markable degree of transparency to the 
Rontgen rays; so much so that Professor 
Wright was able to photograph a medal of 
this metal, showing in the same picture the 
designs and lettering on both sides of the 
medal, presented simultaneously in super¬ 
imposed images. The denser metals, how¬ 
ever, give in the main black shadows, which 
offer little opportunity of distinguishing 
between them. 

As to the nature of the Rontgen rays, 
Professor Wright is inclined to regard them 
as a mode of motion through the ether, in 
longitudinal stresses ; and he thinks that, 
while they are in many ways similar to the 
rays discovered by Lenard a year or so ago, 
they still present important characteristics 
of their own. It may be, he thinks, that 
the Rontgen rays are the ordinary cathode 
rays produced in a Crookes tube, filtered, if 
one may so express it, of the metallic par¬ 
ticles carried in their electrical stream from 
the metal terminal, on passing through the 
glass. It is well known that the metal 
terminals of a Crookes tube are steadily 
worn away while the current is passing ; so 
much so that sometimes portions of the 
interior of the tube become coated with a 
metallic deposit almost mirror-like. 

As to the future, Professor Wright feels 
convinced that important results will be 


achieved in surgery and medicine by the 
use of these new rays, while in physical sci¬ 
ence they point to an entirely new field of 
investigation. The most necessary thing 
now is to find some means of producing 
streams of Rontgen rays of greater volume 
and intensity, so as to make possible greater 
penetration and distinctness in the images. 
Thus far only small Crookes tubes have 
been used, and much is to be expected 
when larger ones become available ; but 
there is great difficulty in the manufacture 
of them. It might be possible, Professor 
Wright thinks, to get good results by using, 
instead of the Crookes tube, a large sphere 
of aluminium, which is more transparent to 
the new rays than glass and possesses con¬ 
siderable strength. It is a delicate ques¬ 
tion, however, whether the increased thick¬ 
ness of metal necessary to resist the air 
pressure upon a vacuum would not offset 
the advantage gained from the greater size. 
Moreover, it is a matter for experiment still 
to determine, what kind of an electric cur¬ 
rent would be necessary to excite such a 
larger tube with the best results. 

Among the most important experiments 
in shadow photography made thus far in 
America are those of Dr. William J. Morton 
of New York, who was the first in this 
country to use the disruptive discharges of 
static electricity in connection with the 
Rontgen discovery, and to demonstrate 
that shadow pictures may be successfully 
taken without the use of Crookes tubes. 
It was the well-known photographic prop¬ 
erties of ordinary lightning that made 
Dr. Morton suspect that cathode rays are 
produced freely in the air when there is an 
electric discharge from the heavens. Rea¬ 
soning thus, he resolved to search for 
cathode rays in the ten-inch lightning flash 
he was able to produce between the poles 
of his immense Holtz machine, probably the 
largest in this country. 

On January 30th he suspended a glass 
plate, with a circular window in the middle,* 
between the two poles. Cemented to this 
plate of glass was one of hard rubber, 
about equal in size, which of course covered 
the window in the glass. Back of the rub¬ 
ber plate was suspended a photographic 
plate in the plate-holder, and outside of this, 
between it and the rubber surface, were ten 
letters cut from thin copper. Dr. Morton 
proposed to see if he could not prove the 
existence of cathode rays between the poles 
by causing them to picture in shadow, upon 
the sensitized plate, the letters thus exposed. 

In order to do this it was necessary to 
separate the ordinary electric sparks from 
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DR. WILLIAM J. MORTON PHOTOGRAPHING HIS OWN HAND UNDER RONTGEN RAYS. 

In this case the vacuum bulb is charged from Leyden jars which, in their turn, are excited by an induction coil. 


the invisible cathode rays which, as Dr. 
Morton believed, accompanied them. It 
was to accomplish this that he used the 
double plates of glass and hard rubber 
placed, as already described, between the 
two poles; for while the ordinary electric 
spark would not traverse the rubber, any 
cathode rays that might be present would 
do so with great ease, the circular window 
in the glass plate allowing them passage 
there. 

The current being turned on, it was found 
that the powerful electric sparks visible to 
the eye, unable to follow a straight course 
on account of the intervening rubber plate, 
jumped around the two plates in jagged, 
lightning-like lines, and thus reached the 
other pole of the machine. But it was 
noticed that at the same time a faint spray 
of purplish light was streaming straight 
through the rubber between the two poles, 
as if its passage was not interfered with by 
the rubber plate. It was in company with 
this stream of violet rays, known as the 
brush discharge, that the doctor conceived 
the invisible Rontgen rays to be projected 
at each spark discharge around the plate ; 
and presently, when the photographic plate 


was developed, it was found that his concep¬ 
tion was based on fact. For there, dim in 
outline, but unmistakable, were shadow 
pictures of the ten letters which stand as 
historic, since they were probably the first 
shadow pictures in the world taken without 
any bulb or vacuum tube whatever. These 
shadow pictures Dr. Morton carefully dis¬ 
tinguished from the ordinary blackening 
effects on the film produced by electrified 
objects. 

Pursuing his experiments w'ith static elec¬ 
tricity, Dr. Morton soon found that better 
results could be obtained by the use of 
Leyden jars influenced by the Holtz ma¬ 
chine, and discharging into a vacuum bulb, 
as shown in the illustration on this page. 
This arrangement of the apparatus has the 
advantage of making it much easier to regu¬ 
late the electric supply and to modify its 
intensity, and Dr. Morton finds that in 
this way large vacuum tubes, perhaps 
twenty inches in diameter, may be excited 
to the point of doing practical work without 
danger of breaking the glass walls. But 
certain precautions are necessary. When 
he uses tin-foil electrodes on the outside of 
the bulb, he protects the tin-foil edges, and, 
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A GROUP OF FAMILIAR ARTICLES UNDER THE RONTGEN RAYS. 

From a photograph by Professor Arthur W. Wright of Yale College, taken through an ebonite plate-holder, with a 
fifty-five minutes’ exposure. It shows a pair of spectacles in their leather case ; an awl and a saw, with the iron stems 
plainly visible through, the wooden handles; a magnifying-glass; and a combination wooden tool-handle, with metallic 
tools stored in the head, and the metallic clamp visible through the lower half. 


what is more essential, uses extremely small 
Leyden jars and a short spark gap between 
the poles of the discharging rods. The 
philosophy of this is, that the smaller the 
jars, the greater their number of oscillations 
per second (easily fifteen million, according 
to Dr. Lodge’s computations), the shorter 
the wave length, and, therefore, the greater 
the intensity of effects. 

The next step was to bring more energy 
into play, still using Leyden jars ; and for 
this purpose Dr. Morton placed within the 
circuit between the jars a Tesla oscillating 
coil. He was thus able to use in his 
shadow pictures the most powerful sparks 
the machine was capable of producing 
(twelve inches), sending the Leyden-jar 
discharge through the primary of the coil, 
and employing for the excitation of the 
vacuum tube the “ step up ’’ current of the 
secondary coil with a potential incalculably 
increased. 

While Dr. Morton has in some of his 
experiments excited his Leyden jars from 


an induction coil, he thinks the best promise 
lies in the use of powerful Holtz machines ; 
and he now uses no Leyden jars or con¬ 
verters, thus greatly adding to the simplicity 
of operations. 

In regard to the bulb, Dr. Morton has 
tested various kinds of vacuum tubes, the 
ordinary Crookes tubes, the Geissler tubes, 
and has obtained excellent results from the 
use of a special vacuum lamp adapted by 
himself to the purpose. One of his ingen¬ 
ious expedients was to turn to use an ordi¬ 
nary radiometer of large bulb, and, having 
fitted this with tin-foif electrodes, he found 
that he was able to get strongly marked 
shadow pictures. This application of the 
Rontgen principle will commend itself to 
many students who, being unable to pro¬ 
vide themselves with the rare and expensive 
Crookes tubes, may buy a radiometer which 
will serve their purpose excellently in any 
laboratory supply store, the cost being only 
a few dollars, while the application of the 
tin-foil electrodes is perfectly simple. 
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In the-well equipped Jackson laboratory 
at Trinity College, Hartford, 1 found Dr. 
W. L. Robb, the professor of physics, sur¬ 
rounded by enthusiastic students, who were 
assisting him in some experiments with the 
new rays. Dr. Robb is the better qualified 
for this work from the fact that he pursued 
his electrical studies at the Wiirzburg Uni¬ 
versity, in the very laboratory where Pro¬ 
fessor Rontgen made his great discovery. 
The picture reproduced herewith, showing 
a human foot inside the shoe, was taken by 
Dr. Robb. The Crookes tubes used in this 
and in most of Dr. Robb’s experiments are 
considerably larger than any I have seen 
elsewhere, being 
pear-shaped, 
abouteightinches 
long, and four 
inches wide at the 
widest part. It 
is, perhaps, to the 
excellence of this 
tube that Dr. 

Robb owes part 
of his success. 

At any rate, in 
the foot picture 
the bones are out¬ 
lined through 
shoe and stock¬ 
ing, while every 
nail in the sole of 
the shoe shows 
plainly, although 
the rays came 
from above, strik¬ 
ing the top of the 
foot first, the sole 
resting upon the 
plate-holder. In 
other of Dr. 

Robb’s pictures 
equally fine re¬ 
sults were ob¬ 
tained ; notably 
in one of a fish, 
reproduced here¬ 
with, and show¬ 
ing the bony 
structure of the 
body ; one of a 
razor, where the 
lighter shadow 
proves that the 
hollow ground 
portion is almost 
as thin as the 
edge ; and one of 
a man’s hand, 
taken for use in 


a lawsuit, to prove that the bones of the 
thumb, which had been crushed and broken 
in an accident, had been improperly set by 
the attending physician. 

Dr. Robb has made a series of novel and 
important experiments with tubes from 
which the air has been exhausted in varying 
degrees, and has concluded from these that 
it is impossible to produce the Rontgen 
phenomena unless there is present in the 
tube an almost perfect vacuum. Through 
a tube half exhausted, on connecting it with 
an induction coil, he obtained merely the 
ordinary series of sparks ; in a tube three- 
quarters exhausted, he obtained a reddish 
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glow from end to end, a torpedo-shaped 
stream of fire ; through a tube exhausted to 
a fairly high degree—what the electric com¬ 
panies would call “ not bad ”—he obtained 
a beautiful steaked effect of bluish striae in 
transverse layers. Finally, in a tube ex¬ 
hausted as highly as possible, he obtained a 
faint fluorescent glow, like that produced in 
a Crookes tube. This fluorescence of the 
glass, according to Dr. Robb, invariably ac¬ 
companies the discharge of Rontgen rays, 
and it is likely that these rays are produced 
more abundantly as the fluorescence in¬ 
creases. Just how perfect a vacuum is 
needed to give the best results remains a 
matter of conjecture. It is possible, of 
course, as Tesla believes, that with an abso¬ 
lutely perfect vacuum no results whatever 
would be obtained. 

Dr. Robb has discovered that in order to 
get the best results with shadow pictures it 
is necessary to use special developers for 
the plates, and a different process in the 
dark-room from the one known to ordi¬ 
nary photographers. In a general way, 
it is necessary to use solutions designed to 
affect the ultra-violet fays, and not the vis¬ 
ible rays of the spectrum. Having suc¬ 
ceeded, after much experiment, in thus 
modifying his developing process to meet 
the needs of the case, Dr. Robb finds that 
he makes a great gain in time of exposure, 
fifteen minutes being sufficient for the aver¬ 
age shadow picture taken through a layer 
of wood or leather, and half an hour repre¬ 
senting an extreme case. In some shadow 
pictures, as, for instance, in taking a lead- 
pencil, it is a great mistake to give an ex¬ 
posure exceeding two or three minutes ; for 
the wood is so transparent that with a- long 
exposure it does not show at all, and the 
effect of the picture is spoiled. Indeed, 
Dr. Robb finds that there is a constant ten¬ 
dency to shorten the time of exposure, and 
with good results. For instance, one of 
the best shadow pictures he had taken was 
of a box of instruments covered by two 
thicknesses of leather, two thicknesses of 
velvet, and two thicknesses of wood ; and 
yet the time of exposure, owing to an acci¬ 
dent to the coil, was only five minutes. 

Dr. Robb made one very interesting ex¬ 
periment a few days ago in the interest of 
a large bicycle company which sent to him 
specimens of carbon steel and nickel steel 
for the purpose of having him test them 
with the Rontgen rays, and see if they 
showed any radical differences in the crys¬ 
talline structure. Photographs were taken 
as desired, but at the time of my visit only 
negative results had been obtained. 


Dr. Robb realizes the great desirability 
of finding a stronger source of Rontgen 
rays, and has himself begun experimenting 
with exhaustive bulbs made of aluminium. 
One of these he has already finished, and 
has obtained some results with it, but not 
such as are entirely satisfactory, owing to 
the great difficulty in obtaining a high 
vacuum without special facilities. 

I also visited Professor U. I. Pupin of 
Columbia College, who.has been making 
numerous experiments with the Rontgen 
rays, and has produced at least one very 
remarkable shadow picture. This is of the 
hand of a gentleman resident in New York, 
who, while on a hunting trip in England a 
few months ago, was so unfortunate as to 
discharge his gun into his right hand, no 
less than forty shot lodging in the palm 
and fingers. The hand has since healed 
completely ; but the shot remain in it, the 
doctors being unable to remove them, be¬ 
cause unable to determine their exact loca¬ 
tion. The result is that the hand is almost 
useless, and often painful. 

Hearing of this case, Professor Pupin 
induced the gentleman to allow him to 
attempt a photograph of the hand. He 
used a Crookes tube. The distance from 
the tube to the plate was only five inches, 
and the hand lay between. After waiting 
fifty minutes the plate was examined. Not 
only did every bone of the hand show with 
beautiful distinctness, but each one of the 
forty shot was to be seen almost as plainly 
as if it lay there on the table ; and, most re¬ 
markable of all, a number of shot were seen 
through the bones of the fingers, showing 
that the bones were transparent to the lead. 

In making this picture, Professor Pupin 
excited his tube by means of a powerful 
Holtz machine, thus following Dr. Morton 
in the substitution of statical electricity for 
the more common induction coil. 

Professor Pupin sees no reason why the 
whole skeleton of the human body should 
not be shown completely in a photograph 
as soon as sufficiently powerful bulbs can 
be obtained. He thinks that it would be 
possible to make Crookes tubes two feet in 
diameter instead of a few inches, as at 
present. 

Thomas A. Edison has also been devoting 
himself, with his usual energy, to experi¬ 
ments with the Rontgen rays, and announces 
confidently that in the near future he will 
be able to photograph the human brain, 
through the heavy bones of the skull, and 
perhaps even to get a shadow picture show¬ 
ing the human skeleton through the tissues 
of the body. 
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NOTE B — FIGURE i — A REFLECTING CRYPTO¬ 
SCOPE AND CRYPTOSCOPIC CAMERA WITH .> 
NON-RADIABLE WALLS 
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Plate x 
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NOTE C —FIGURE i NOTE C —FIGURE * 

AN ORAL CAMERA FOR X-LIGHT 
> PHOTOGRAPHY 

(1 
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NOTE i—FIGURE i —COOLED TARGET 
X-LIGHT TUBE 
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NOTE 4 —FIGURE 4—COOLED TARGET TUBE, 
WITH MOVABLE CATHODE 
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NOTES 15 AND 16 — FIGURE 1 — X-LIGHT TUBE, 
WITH ANNULAR ANODE, TO SHOW THAT 
THE POSITION OF THE ANODE DETER¬ 
MINES THE POINT FROM WHICH X-LIGHT 
WILL ARISE 
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NOTES 16 AND 17 —FIGURE 2 — X-LIGHT TUBE 
IN WHICH THE TARGET IS PLACED BE¬ 
TWEEN THE ANODE AND THE CATHODE. 
THE TARGET CAN BE MADE AN ANODE, 
WHEN DESIRED, BY CONNECTING IT BY A 
WIRE WITH THE ANODE 
























NOTE 19 —FIGURE C — COOLED TARGET 
X-LIGHT TUBE WITH MOVABLE CATHODE 































FIGURES D AND Di 

» 

NOTE 19 —DIRECT ACTING X-LIGHT TUBES 
WITH DIAPHRAGMS TO LIMIT THE RADI¬ 
ANT AREAS TO INSURE SHARP DEFINI¬ 
TION, AND WITH COOLED TARGETS TO 
ALLOW LARGE AMOUNTS OF ENERGY TO 
BE CONVERTED INTO X-LIGHT 
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NOTE 20 —FIGURE 5 —BEST POSITION FOR 
A CATHODE. AN X-LIGHT TUBE WITH MAG¬ 
NETICALLY MOVED TERMINALS 

NOTE 20 —FIGURES 6 AND 7 —INCORRECT PO¬ 
SITIONS FOR CATHODES IN X-LIGHT TUBES 



IRON SLIDING CATHODE. 
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NOTE 2i — FIGURES 8 AND 9 — UNCOOLED 
ANODES IN REFLECTING FOCUS TUBES 

NOTE 22 —FIGURE 10 —DR. WILLIAMS’ TUBE 
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NOTES 30 AND 33 —FIGURES 30 AND 31 — 
COOLED TARGET X-LIGHT TUBE REGEN¬ 
ERATING WITH OXYGEN — PERFORATED 
CATHODE 



(C) Jeff Behary 2019 


23 




Figure 30 

























NOTE 36 —FIGURE 34 —NON-RADI ABLE 
X-LIGHT TUBE BOX WITH CENTRING DIA¬ 
PHRAGM PLATE 
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NOTE 35 —FIGURES 32 AND 33 —COVERING THE 
PLATINUM TARGET WITH ALUMINUM 

NOTE 36 — FIGURES 35, 36, AND 37 — DIFFERENT 
POSITIONS FOR THE NON-RADIABLE TUBE 
BOX SHOWN IN PLATE 12 

NOTE 37 —FIGURE 38A—COOLING THE TAR¬ 
GET OF AN X-LIGHT TUBE WITH EXTERNAL 
METAL VANES 
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NOTE 41 —FIGURE 41 A —DIRECT ACTING 
X-LIGHT TUBE, WITH A COOLED TARGET 
AND AN EXTERNAL DIAPHRAGM 
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NOTE 45 — FIGURE 43 — INTERNAL DIAPHRAGM 
X-LIGHT TUBE EXCITED 
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Plate'15 
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NOTE 45 A —FIGURE 42 — INTERNAL 
DIAPHRAGM X-LIGHT TUBE 
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NOTE 46 — FIGURE 45 — AN X-LIGHT TUBE RUN 
OUT OF HARMONY WITH THE GENERATOR 
TO SHOW THE EFFECT OF DISCORD 




Plate 17 
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NOTE 46 — FIGURE 44 — COOLED TARGET 
X-LIGHT TUBE SHOWING EFFECTS OF THE 
ANODE RUSH 







NOTE 47 —FIGURE 46 —THE SEEHEAR AND 
TRACING ARRANGEMENTS FOR MAKING 
DIAGRAMS OF THE INTERNAL ORGANS IN 
X-LIGHT EXAMINATIONS 


Behary 2019 
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NOTE 47 



FIGURE 47 — SHOWING 
IN USE V 



SEEHEAR 
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Plate 20 
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NOTE 48 —FIGURE 48 — REFLECTING CRYPTO¬ 
SCOPE AND NON-RADIABLE TUBE BOX 
WITH A DIAPHRAGM 













NOTE 49 —FIGURE 49 — X-LIGHT TUBE WITH 
THE TARGET BETWEEN CATHODE AND 
ANODE SHOWING THE “GIRDLE” 
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Plate 22 
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NOTE 49 —FIGURE 50 —THE GIRDLE OF AN 

X-LIGHT TUBE 
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Plate 23 
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NOTE 49 —FIGURE 51 —THE CORONA OF AN 

X-LIGHT TUBE 
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NOTE 50 —FIGURE 52 —REVOLVING TARGET 
X-LIGHT TUBE WITH OXYGEN AND HY¬ 
DROGEN REGULATORS 

NOTE 49 — FIGURE 142 

NOTE 50 —FIGURE 53 —FULL-SIZE 
REVOLVING TARGET 


VIEW OF 














NOTE 58 — FIGURE 55 — AN X-LIGHT TUBE 
WITH HOLLOW TERMINALS OPEN TO THE 
ATMOSPHERE AT ONE END 
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NOTE 60 —FIGURE 56 — A ROTARY TARGET 
X-LIGHT TUBE WITH AN INTERMOLECU- 
LAR VACUUM REGULATOR AND TERMI¬ 
NALS WITH BARE STEMS 

NOTE 62 —FIGURE 57 —A METHOD OF INTRO¬ 
DUCING ELECTROLYTIC HYDROGEN INTO 
AN X-LIGHT TUBE 






















NOTE 65 —FIGURE 58 —COOLED TARGET 
DOUBLE FOCUS X-LIGHT TUBE 
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NOTE 65 —FIGURE 59 —ROTARY TARGET 
DOUBLE FOCUS X-LIGHT TUBE 
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NOTE 65 —FIGURE 61 —COOLED TARGET 
DOUBLE FOCUS X-LIGHT TUBE 
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NOTE 65 —FIGURE 60 —DIAGRAM SHOWING 
THE PLAN ON WHICH THE TUBE SHOWN 
IN FIGURE 58, PLATE 28, IS CONSTRUCTED 
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NOTE 69 —FIGURE 62 —AN X-LIGHT TUBE 
IN WHICH THE CENTRAL CATHODE RAY 
STRIKES THE TARGET NORMAL TO ITS SUR¬ 
FACE. THE TARGET IS PROVIDED WITH A 
SLIT TO SHOW THE SPREADING OF THE 
BEAM OF X-LIGHT PASSING THROUGH IT 
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NOTE 70 —FIGURE 63 — AN X-LIGHT TUBE 
WITH A HOLLOW CATHODE 











NOTE 80 —FIGURE 64 — X-LIGHT TUBE WITH 
A ROTARY TARGET AND A PALLADIUM 
VACUUM REGULATOR, THE TERMINALS 
WITH BARE STEMS 

NOTE 80 —FIGURE 65 —A COOLED TARGET 
X-LIGHT TUBE WITH A PALLADIUM REG¬ 
ULATOR, THE TERMINALS WITH BARE 
STEMS 
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NOTE 80 —FIGURE 68 —DETAILS OF AN ELEC¬ 
TROLYTIC REGULATOR FOR INTRODUCING 
HYDROGEN INTO AN X-LIGHT TUBE 

NOTE 84 —FIGURE 69 —AN X-LIGHT TUBE 
MADE FROM A BULB MOULDED IN A GLASS 
MANUFACTORY 
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NOTE 84 —FIGURE 70 —A BULB MOULDED IN 
A GLASS HOUSE FOR AN X-LIGHT TUBE 

NOTE 84 —FIGURE 71 —ONE STAGE IN THE 
PROCESS OF MAKING AN X-LIGHT TUBE 
FROM A MOULDED BULB 
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NOTE 85 —FIGURE 72 —AN X-LIGHT TUBE 
WITH A PLATINUM CATHODE WHICH CAN 
BE COVERED WITH MERCURY TO SHOW 
THE EFFECT OF A MERCURY CATHODE 
ON THE PRODUCTION OF X-LIGHT 
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PLATINUM 

CATHODE 















NOTE 94 —FIGURE 73 —A SIMPLE FORM OF 
NON-RADI ABLE X-LIGHT TUBE-HOLDER 
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NOTE 95 —FIGURE 74 —TWIN ROTARY TARGET 

X-LIGHT TUBES 



■? 



\ 


(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


80 



















NOTE 102 —FIGURE 75—AN X-LIGHT TUBE 
WITH A BICONCAVE CATHODE, TO SHOW 
THAT X-LIGHT ARISES WHERE THE ETHER 
IS MOST STRAINED 
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NOTE 103 —FIGURE 76 —AN X-LIGHT TUBE 
WITH THE TARGET ROTATING IN TWO 
PLANES AND WITH A RESERVE CATHODE 
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NOTE 103 —FIGURE 77 —DETAILS OF THE 
TARGET OF THE X-LIGHT TUBE SHOWN i 
IN PLATE 41 —FIGURE 76 -Full Size- 

: ■&& 

NOTE 103 —FIGURE 78 —SECTIONAL VIEW, )| 
SHOWING THE TARGET SWUNG TO ALLOW 
THE CATHODE TO REGENERATE 
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NOTE 112 —FIGURE 79 —SECTION OF MUL¬ 
TIPLE SPARK-GAP 

NOTE 112 —FIGURE 80 —MULTIPLE SPARK- 
GAPS APPLIED TO A COIL 
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NOTE ii2 — FIGURE 81 — ENCLOSED MULTIPLE 
SPARK-GAPS ON A COIL 




















NOTE 112 — FIGURE 82 — A COIL OPERATED BY 

STORAGE CELLS 
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NOTE ii2 — FIGURE 83 —A STATIC MACHINE 
DRIVEN BY A GASOLINE ENGINE 
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NOTE 112 —FIGURE 84 —A NON-RADIABLE 
X-LIGHT TUBE-HOLDER WITH AN ADJUST¬ 
ABLE DIAPHRAGM PLATE, A TESLA SCREEN, 
AND A HEATING ATTACHMENT TO LOWER 
THE STARTING RESISTANCE OF AN X-LIGHT 
TUBE 
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NOTE 112 —FIGURE 85 —A FRONT VIEW OF 
THE TUBE-HOLDER SHOWN ON PLATE 47 
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NOTE ii2 — FIGURE 86 — VARIABLE POTENTIAL 
INDUCTION COIL HAVING THE SECTIONS 
OF THE SECONDARY INTERCHANGEABLE 
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NOTE ii2 — FIGURE 87 —A VARIABLE POTEN¬ 
TIAL COIL WITH INTERCHANGEABLE SEC¬ 
ONDARY SECTIONS 
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NOTE 112 — FIGURE 88 — A PHOTOGRAPH MADE 
WITH AN X-LIGHT TUBE HAVING A LOW - 
RESISTANCE; NO SPARK-GAPS BEx'NG USED 

NOTE 112 —FIGURE 89 — A PHOTOGRAPH OF 
THE SAME SUBJECT MADE WITH THE SAME 
TUBE; MULTIPLE SERIES SPARK-GAPS BE- J 
ING USED 
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Plate si 



Figure 88 
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NOTE ii2 —FIGURE go —THE HEINZE ELEC¬ 
TROLYTIC BREAK 
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NOTE 114 — FIGURE 91—A BALANCED CATH¬ 
ODE X-LIGHT TUBE 
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NOTE 115 — FIGURE 92 —AN X-LIGHT TUBE 
WITH A RADIO-ACTIVE CATHODE 
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NOTE ix6 — FIGURE 93 —A SMALL “SEEHEAR” 


- y 
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NOTES 116B AND 117 —FIGURE 95 —A MOVABLE 
X-LIGHT EXAMINATION TABLE . 



Plate 56 














NOTE 116C —FIGURE 96 —A NON-RADIABLE 
X-LIGHT TUBE BOX WITH A GRADUATED 
ARM 





NOTE i 2 o —FIGURE 8 —A ROTARY BREAK FOR 
AN INDUCTION COIL 
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Plate 58 
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NOTE i2i —FIGURE 5 —A NON-RADIABLE 
X-LIGHT PLATE-HOLDER TO PREVENT DIF¬ 
FUSED X-LIGHT FROM FOGGING THE PLATE 

NOTE 121—FIGURE 6 —A SUPPORT FOR A 

PLATE-HOLDER l 

NOTE 121—FIGURE 7 —A SECTION OF A NON- 
RADIABLE X-LIGHT PLATE-HOLDER 
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Figure 5 
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NOTE 137 —FIGURE 3 —A SECTION THROUGH 
THE SECONDARY OF AN INDUCTION COIL !:V 1 
HAVING INTERCHANGEABLE SECONDARY . i 


SECTIONS SHOWING GLASS TRAYS. 



GLASS PLATE SEPARATING THE COILS OF 


ONE SECTION; B, COIL; C, MICANITE TUBE 
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NOTE 137 — FIGURE 4 — A GLASS CELL OF THE 
SECONDARY OF AN INTERCHANGEABLE 
SECTION INDUCTION COIL. TWO COILS 
MAKING ONE SECTION ARE SHOWN IM¬ 
BEDDED IN INSULATING MATERIAL 
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NOTE 137 —FIGURE 5 —METHOD OF PACKING 
THE IRON WIRE CORE 
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NOTE 137 —FIGURE 6 —PUSHING OUT THE 
CORE -OF THE PRIMARY OF AN INDUCTION 
COIL- FROM THE PACKING TUBE 







NOTE 137 _ FIGURE 7 — TYING THE IRON CORE 
WIRES OF THE PRIMARY OF AN INDUC¬ 
TION COIL 
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Plate 65 



(C) Jeff Behary 2019 


132 














NOTE 137 —FIGURE 9 —A MACHINE FOR WIND¬ 
ING THE SECONDARY COILS OF AN INTER¬ 
CHANGEABLE SECONDARY INDUCTION COIL 
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Plate 66 
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NOTE 137 —FIGURES 10 AND 14 —A METAL 
FORM WITH A FRESHLY WOUND COIL 
SHOWING THE METHOD OF TYING ONE 
OF THE SECONDARY COILS OF THE SEC¬ 
ONDARY OF AN INDUCTION COIL HAVING 
INTERCHANGEABLE SECONDARY SECTIONS 
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Plate 67 
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NOTE 137 —FIGURE 11 —WINDING A SECOND¬ 
ARY COIL, FORMING ONE HALF OF A 
SECTION OF THE SECONDARY OF AN IN¬ 
DUCTION COIL WITH INTERCHANGEABLE 
SECONDARY SECTIONS 
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NOTE 137 —FIGURE 12 —TYING A SECONDARY 
COIL AFTER WINDING, THE COIL FORM¬ 
ING ONE HALF OF A SECTION OF THE 
SECONDARY OF AN INDUCTION COIL HAV¬ 
ING INTERCHANGEABLE SECTIONS IN THE 
SECONDARY 










NOTE 137 — FIGURE 13 — SHAFT OF THE WIND¬ 
ING MACHINE REMOVED FROM ITS BEAR¬ 
INGS WITH ONE FLANGE TAKEN OFF TO 
SHOW A COIL FORMING ONE HALF OF A 
SECTION OF THE SECONDARY OF AN IN¬ 
DUCTION COIL HAVING INTERCHANGE¬ 
ABLE SECTIONS IN THE SECONDARY 

NOTE 137 —FIGURE 16 —A DIPPING-ARBOR 
WITH ONE FLANGE REMOVED, SHOWING 
ONE COIL PARTLY REMOVED AND OTHERS 
PLACED TO ILLUSTRATE THE RIGIDITY 
PRODUCED BY DIPPING 


Behary 2019 


















NOTE 137 —FIGURE 15 —DIPPING SECTIONS 
OF THE SECONDARY OF THE INTERCHANGE¬ 
ABLE SECONDARY INDUCTION COIL 



Plate 71 
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NOTE 137 —FIGURE 17 —ELEMENTS OF ONE 
SECTION OF THE SECONDARY WINDING 
OF 70-CENTIMETRE COIL HAVING INTER¬ 
CHANGEABLE SECTIONS IN THE SECONDARY 



Plate 72 
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NOTE 137 —FIGURE 18 —A METHOD OF CAST¬ 
ING OZOKERITE AROUND ONE PAIR OF 
COILS, FORMING A SECTION OF AN INDUC¬ 
TION COIL WITH INTERCHANGEABLE SEC¬ 
TIONS IN THE SECONDARY 




















NOTE 137 —FIGURE 19 —A FINISHED SECTION 
OF THE SECONDARY OF AN INDUCTION 
COIL HAVING INTERCHANGEABLE SEC¬ 
TIONS IN THE SECONDARY , 
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NOTE 137 —FIGURE 8 —A GENERAL VIEW OF 
THE PRIMARY OF A 70-CENTIMETRE COIL, 

’ f CUT AWAY TO SHOW THE INTERIOR 

* 

_ / NOTE 137 —FIGURE 20 — PERSPECTIVE VIEW 

V OF 70-CENTIMETRE INTERCHANGEABLE 

SECONDARY INDUCTION COIL 

NOTE 137 —FIGURE 21—A PERSPECTIVE VIEW 
OF A 70-CENTIMETRE INTERCHANGEABLE 
SECONDARY INDUCTION COIL SHOWING 
THE DIVISION BOXES SEPARATED 
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Plate 75 



Figure 8 




Figure 21 
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NOTE 138 —FIGURE 1 — AN • X-LIGHT TUBE 
WITH AN AUTOMATIC VACUUM REGU¬ 
LATOR AND A ROTARY TARGET WHOSE 
DISTANCE FROM THE CATHODE CAN BE 
VARIED TO SUIT THE RESISTANCE OF THE 
TUBE '". 

NOTE 138 —FIGURE 2 —ADJUSTABLE TARGET 
FOR AN X-LIGHT TUBE 
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NOTE 139 —FIGURE 1 —A NON-RADIABLE BOX 
FOR AN X-LIGHT TUBE 

NOTE i 39 — FIGURE 2 —A NON-RADIABLE 
X-LIGHT TUBE BOX SHOWING THE TOP 
BEING REMOVED TO ALLOW THE TUBE 
TO BE TAKEN OUT 
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NOTE 140 —FIGURE 4 — PHOTOGRAPHING A 
CHEST WITH THE SOURCE OF X-LIGHT 
IN FRONT 
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NOTE 140 —FIGURE 5 — PHOTOGRAPHING A 
CHEST WITH THE PATIENT UPRIGHT AND 
THE SOURCE OF X-LIGHT BEHIND 
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Plate 79 
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NOTE 140 —FIGURE 5^ — PHOTOGRAPHING A 
KNEE WITH THE SOURCE OF X-LIGHT 
ABOVE 
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Plate 80 
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NOTE 140 —FIGURE 6 — INTERCHANGEABLE 
SECONDARY INDUCTION COIL ARRANGED 
FOR CRYPTOSCOPIC EXAMINATIONS 













NOTE 140 — FIGURE 7 — DETAILS OF THE 
SPARK-GAPS OF A 71-CENTIMETRE INTER¬ 
CHANGEABLE SECONDARY INDUCTION COIL 
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i NOTE 140 —FIGURE 8 — EXAMINING THE 

HEART FROM ONE SIDE. WILLIAMS 
? TRIANGLE 
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NOTE 140 — FIGURE sy 2 — PHOTOGRAPHING 
THE CHEST BY X-LIGHT WITH THE 
X-LIGHT TUBE BELOW. SHOWING THE 
USE OF AN INSTANTANEOUS SHUTTER 
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NOTE 140 —FIGURE 9 —POSITION FOR PHOTO¬ 
GRAPHING A STONE IN THE BLADDER 
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Plate 85 
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NOTE 140—FIGURE 10 — PHOTOGRAPHING THE 
FEET WITH THE SOURCE OF X-LIGHT 
ABOVE 
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Plate 86 
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NOTE 140 —FIGURE 11 — PHOTOGRAPHING THE 
HEAD WITH THE X-LIGHT TUBE ABOVE 
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NOTE 139 —FIGURE 3 —SHOWING AN INSU¬ 
LATING COLLAR AND A SPIRAL SPRING 
CONNECTION BETWEEN THE X-LIGHT TUBE ^ 
AND THE COIL 

NOTE 140 —FIGURE —A BACK SUPPORT 

FOR AN X-LIGHT EXAMINATION TABLE ] 
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NOTE 140 —FIGURE 12—APPARATUS FOR 
SUPPORTING A PHOTOGRAPHIC PLATE 
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NOTE 140 —FIGURE 14 —DETAILS OF A NON- 
RADIABLE PLATE-HOLDER FOR PREVENT¬ 
ING DIFFUSED X-LIGHT FROM FOGGING 
THE PHOTOGRAPHIC PLATE 




82 















.-V i 



NOTE 140 —FIGURE 15 — PHOTOGRAPHING AN 
ANKLE WITH THE SOURCE OF X-LIGHT 
ABOVE 
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/ NOTE 141—FIGURE 16 —RODS ARRANGED TO 

j GIVE THE FULL POTENTIAL OF THE COIL 
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NOTE 141 — FIGURE 17 — ARRANGEMENT OF 
AN INTERCHANGEABLE SECONDARY IN¬ 
DUCTION COIL WITH ALL THE SECTIONS 
OF THE SECONDARY IN USE, GIVING THE 
FULL POTENTIAL OF THE COIL, AND WITH 
THE SPARK-GAPS ARRANGED TO SHUNT 
THE CURRENT, WHEN THE STARTING RE¬ 
SISTANCE OF THE X-LIGHT TUBE IS HIGH 
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NOTE 141 — FIGURE n8 — ARRANGEMENT OF 
AN INTERCHANGEABLE SECONDARY IN¬ 
DUCTION COIL WITH ONLY A FEW OF THE 
SECONDARY SECTIONS IN USE, DIMINISH¬ 
ING THE POTENTIAL 
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NOTE 143 —FIGURE 1 — NON-RADIABLE 
X-LIGHT TUBE BOX WITH A CENTRING 
I DIAPHRAGM PLATE HAVING AN ADJUST¬ 

ABLE RECTANGULAR OPENING, AN ORI- 
ENTER, A TESLA SCREEN, AND AN AUTO- 
! MATIC SHUTTER 
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NOTE 143 —FIGURE 2 
NOTE 143 —FIGURE 3 
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Plate 96 


CENTRAL RAY MARKER 

ANGLE AND DISTANCE FINOER 



CENTRAL RAY MARKER 

ANGLE AND DISTANCE FINDER 
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NOTE 143—FIGURES 4 AND 5 — ILLUSTRATING 
THE USE OF AN ORIENTER 



Plate 97 
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NOTE 145— FIGURE 1 — NON-RADIABLE 
CRYPTOSCOPE 

NOTE 145 —SECTION OF FIGURE 1 

NOTE 145 —FIGURE 2 — NON-RADIABLE 
CRYPTOSCOPE 

NOTE 145 —SECTION OF FIGURE 2 
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NOTE 145 —FIGURE 3— A SEEHEAR WITH 
THE FRONT REMOVED 

NOTE 145 —FIGURE 4 —A SEEHEAR WITH A 
LIMITED SOUND CHAMBER 




Seehear 


WITH FRONT REMOVED 
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NOTE 145 —SECTION OF FIGURE 4 —PLATE 99 

NOTE 145 — FIGURE 5—A CRYPTOSCOPE 
USED AS A FINDER 
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NOTE 149 —FIGURE 2 —PLAN OF ADJUSTABLE 
CENTRING DIAPHRAGM; ORIENTER AND 
RODS FOR ADJUSTMENT 
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NOTE 149 —FIGURE 3 NOTE 149 —FIGURE 4 
DETAILS OF THE LEAVES OF THE NON- 
RADIABLE DIAPHRAGM PLATE SHOWN ON 
PLATE 101 
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NOTE 149 —FIGURE 5 —A PERSPECTIVE VIEW 
OF A NON-RADIABLE TUBE BOX 
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NOTE 149 —FIGURE 5 A —A TUBE BOX WITH 
AN ADJUSTABLE, CENTRING DIAPHRAGM; 
SHUTTER; ORIENTER; VACUUM REGULA¬ 
TOR AND ADJUSTING RODS 




Plate 103 
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NOTE 153 —FIGURE 1—A CRYPTOSCOPE WITH 
A PENETRATION GAUGE TURNED BACK AND 
ACTING AS A COVER TO THE MIRROR 

NOTE 153 — FIGURE 2 — A PENETRATION GAUGE 
TURNED DOWN IN FRONT FOR USE 
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NOTE 155 —FIGURE 1 — REFLECTING CRYPTO¬ 
SCOPE AND CRYPTOSCOPIC CAMERA AT¬ 
TACHED TO AN X-LIGHT EXAMINATION 
TABLE 

A, Reflecting cryptoscopic camera in position. D, 
Camera turned down out of the way. P, Metal bar fit¬ 
ting over the axis H, enabling the camera to be removed 
from the examination table. B, Button holding the camera 
in position, A. 


NOTE 155 —FIGURE 5 —LIFTING MECHANISM 
FOR THE STRETCHER OF AN X-LIGHT EX¬ 
AMINATION TABLE 







NOTE 155 —FIGURE 3 —REFLECTING CRYPTO- 
SCOPIC CAMERA 


Reflecting cryptoscopic camera in use for photograph¬ 
ing the feet for signalment by X-light. The observer has 
within reach, while looking in the camera, six handles, two 
of which, H and HH, regulate the distance of the source of 
X-light and allow it to be moved in a horizontal plane. 
Taken in connection with rolling movements of the ex¬ 
amination table, they enable the source of X-light to be 
quickly brought into proper relations with fluorescent 
screen. Handle RH 4 controls the quality of the X-light. 
Handles RH and RH 3 enable the opening of the dia¬ 
phragm and the orienter to be centred with the source of 
X-light. Handle RH 2 regulates the size of the area of the 
patient illuminated. This illuminated area must be as 
small as possible to avoid injuring the definition of the 
image on the screen and on the photographic plate. For 
further explanation of the letters refer to descriptions 
under the illustrations 1 and 4, Plates 109 and 112, Note 
156, and to the text of Notes 148, 149, 150, 151, 155. 
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NOTE 155 —FIGURE 4 — EXAMINATION OF A 
PATIENT WITH A REFLECTING CRYPTO¬ 
SCOPE AND CAMERA 

The figure shows a reflecting cryptoscopic camera in use 
for photographing the spine, the patient being in a hori¬ 
zontal position on the stretcher, ST, of the examination 
table, ET. The observer looks into the eye-piece, EP, of 
the camera. A, and sees on the mirror an image of the spine 
made by the X-light on the fluorescent screen at the top of 
the camera directly under the patient. It will be observed 
that the stretcher is slightly raised at the head to bring the 
axis of the spine nearly parallel with the screen and con¬ 
sequently with the photographic plate. By means of the 
handles, HH, H, RH, RH 2, RH 3, the direction of the 
source of X-light and the size of the illuminated area of 
the patient can be controlled by the observt^r while making 
the examination. The quality of the X-ligh.' is controlled 
by the handle RH 4. For further explanation-of the letters 
refer to the description under Plate 109, Figure 1, Note 156, 
and to the text of that note. 
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NOTE 155 —FIGURE 2 —A REFLECTING 
CRYPTOSCOPIC CAMERA 

NOTE 155 —FIGURE 2 A —A REFLECTING CRYP¬ 
TOSCOPIC CAMERA FOR PHOTOGRAPHING 
THE FEET 

NOTE 155 —FIGURE 6 —LIFTING MECHANISM 
FOR THE STRETCHER OF THE X-LIGHT 
EXAMINATION TABLE 





































NOTE 156 —FIGURE 1 — DETAILS OF A NON- 
RADIABLE X-LIGHT TUBE-HOLDER AND 
ITS SUPPORT 

W, Wires to generator. C, Cord to counterpoise. RH, 
Handle regulating the size of the opening in the dia¬ 
phragm plate -refer to the figures in Note 149 for details-. 
RH 2, Handle raising or lowering opening in diaphragm 
plate. RH 3, Handle moving the diaphragm plate horizon¬ 
tally. RH 4, Handle regulating the quality of the X-light 
by operating the vacuum regulator VAR. O, Orienter 
-for details refer to Notes 143 and 150-. OS, Support for 
orienter. SL, Slide closing the opening in shutter. GS, 
Slide with transparent non-radiable window through which 
the X-light tube can be seen. TV A, Screw-clamping move¬ 
ment in vertical arc. TD, Terminal plate of the wire W 
to generator. HRS, Hard rubber sleeve for terminal wire 
W. SAB, Sliding wooden arm supporting terminal wire 
and terminal disk -refer to Plate 115, Figures 1 and 2, ' 
Note 157, for details-. EC, Support for the arms of the reg¬ 
ulating handles. E, Clamping screw made on the plan 
shown in Plate 113, Figures 5 and 6. 
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NOTE 156 —FIGURE 2 —DETAILS OF SUPPORT 
-SU- SHOWN IN FIGURE 1, PLATE iog 
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NOTE 156 —FIGURE 3 — X-LIGHT TUBE BOX 
WITH CONCENTRATOR 

To the non-radiable tube box TB is attached a pyramid 
of non-radiable material lined with zinc which reflects 
X-light. To the end a lead tube -lined with zinc-, with an 
aperture ET in the side, is attached, through which the con¬ 
centrated X-light escapes to the part of the body to be 
treated. A number of ends of different sizes and shapes are 
required. The quality of the X-light is regulated by turn¬ 
ing the handle RHH. The movements described in the 
text allow the end ET to be brought into proper relations 
with the patient. For further explanation of the lettering 
refer to the explanation under Plate 109, Figure 1, and to 
the text. 


i' 

1 ■ 
i 


(C) Jeff Behary 2019 


225 
















NOTE 156 —FIGURE 4 —A NON-RADIABLE 
X-LIGHT TUBE BOX WITH AN X-LIGHT CON¬ 
CENTRATOR ARRANGED FOR TREATING 
DISEASES OF THE MOUTH 

The figure shows an X-light concentrator in position for 
treating a disease of the mouth. The end ET of non-radi- 
able material is placed in the mouth against the diseased 
area. By means of the handles H and HH and the move¬ 
ments in vertical arc described in the text, the opening in 
the end ET can be brought into correct relations with the 
patient, who sits on the stool. For a further description of 
the lettering refer to the text and to the description under 
Plate 109, Figure 1. 
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NOTE 156 —FIGURES 5 AND 6 —DETAILS OF 
THE PIVOT MECHANISM OF AN X-LIGHT 
TUBE-HOLDER 
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NOTE 156 —FIGURE 7 —AN X-LIGHT EXAMIN¬ 
ATION TABLE, SHOWING THE LIFTING 
MECHANISM OF THE STRETCHER: A NON- 
RADIABLE TUBE BOX AND SUPPORT: A 
NON-RADIABLE CRYPTOSCOPIC CAMERA : 
WHICH SLIDES ON THE RAILS OF THE 
EXAMINATION TABLE . 1 

To show the necessity of having the tube box turn in a 
vertical plane about an axis parallel with the transverse 
axis of the X-light tube. With the stretcher ST tipped as 
it must be in some cases -as shown in Note 139, for ex¬ 
ample- the central ray of X-light escaping from the tube 
box and used to take the photograph could not strike the 
plate normal to its surface without this movement. The 
tube box appears to be tipped more than the stretcher, but 
this is an effect of perspective due to the short focus of . 
the lens which was used in making the photograph. For 
further explanation of the letters refer to the text and to 
Plate 109, Figure 1. 
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NOTE 157 —FIGURES 1 AND 2 — DETAILS OF 
A METHOD OF CONNECTING AN X-LIGHT 
TUBE WITH THE WIRES FROM THE ELEC¬ 
TRICAL GENERATOR 
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NOTE 149 —FIGURE 1 

NOTE 156 —FIGURE 8 —SPIRAL SPRING CON¬ 
NECTIONS OF THE ADJUSTING RODS OF 
THE NON-RADIABLE TUBE BOX SHOWN IN 
PLATE 109 

NOTE 161 —FIGURE 1—A FORM OF ELEC¬ 
TROLYTIC BREAK 
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NOTE 162 —FIGURE 1 — AN X-LIGHT EXAMI¬ 
NATION WAGON, TUBE BOX, AND SUP¬ 
PORT FOR EXAMINING A PATIENT IN A 
STANDING POSITION 
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NOTE 162 —FIGURE 3 — DETAILS OF A TRAC- ? 
ING FRAME FOR THE X-LIGHT WAGON 
SHOWN ON PLATE 117 - 4 


NOTE 162 —FIGURE 4 —DETAILS OF THE ’J 
CRYPTOSCOPE OF THE X-LIGHT WAGON 'M 
SHOWN ON PLATE 117 

;£j§§ 
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NOTE 162—-FIGURE 2 —DETAILS OF THE 
TRACING FRAME 

NOTE 162 —FIGURE 5 —A TRACING FRAME 
ATTACHED TO THE EXAMINATION TABLE 
SHOWN ON PLATES 106, 107, 114 







NOTE 162 —FIGURE 6 — PHOTOGRAPHING THE 
HANDS FOR SIGNALMENT 
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NOTE 162 —FIGURE 8 —A METHOD OF USING 
A TRACING FRAME IN EXAMINING THE 
CHEST WHEN THE PATIENT IS IN A HORI¬ 
ZONTAL POSITION 

The tracing frame is attached to the side rail of the ex¬ 
amination table by the sliding clamp SC. It can be adjusted 
in height by the bar HB. It turns on a pivot P to allow it 
to fit the patient’s chest, and can be clamped in any posi¬ 
tion by the milled head MH. In one of the axioms men¬ 
tioned it was stated that the central ray of the beam of 
X-light used should strike the tracing paper normal with ' 
its surface. Apparently .this rule has been departed from 
in the illustration, but this is due to the perspective, the 
tube box having been placed at the same angle as the trac¬ 
ing paper. In the illustration the physician has one hand 
on a handle which regulates the size of the opening in the 
diaphragm plate. Near this are other handles, whose use 
has been fully described in other illustrations. Standing 
up from the break MB is a handle BH, which allows the 
amount of current to be varied by the physician without 
interrupting the examination. 
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NOTE 168 —FIGURE i—AN X-LIGHT TUBE FOR 
TREATING TWO PATIENTS. THE CATHODE 
STREAMS ARE REPRESENTED BY THE 
DOTTED LINES; X-LIGHT BY THE DOTTED 
CROSSED LINES. TB, NON-RADI ABLE TUBE 
BOX. CC, CATHODES. CT, NON-RADIABLE 
CONES ATTACHED TO THE TUBE BOX 
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NOTE 169 —FIGURE 1 —A SHUTTER FOR AN 
X-LIGHT TUBE BOX, OPEN 
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Plate 124 
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NOTE 169 —FIGURE 2 —A SHUTTER FOR AN 
X-LIGHT TUBE BOX, CLOSED 
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NOTE 169 —FIGURE 3 —BACK OF A SHUTTER 
FOR AN X-LIGHT TUBE BOX 

NOTE 169 —FIGURE 4 —A SPIRAL SPRING FOR ^ 
MOVING AN X-LIGHT TUBE-BOX SHUTTER #-• 
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NOTE 169 —FIGURE 5 —DETAILS OF THE 
SPRING MECHANISM FOR AN X-LIGHT 
TUBE SHUTTER 

NOTE 169 —FIGURE 6 —POSITION OF THE 
MECHANISM WHEN OPENING THE X-LIGHT 
TUBE SHUTTER 





NOTE 162 —FIGURE 7 —PIVOT PLATE OF THE 
X-LIGHT WAGON SHOWN ON PLATES 117 
AND 121 

NOTE 169 —FIGURE 7 —POSITION OF THE 
MECHANISM WHEN CLOSING X-LIGHT TUBE 
SHUTTER 
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NOTE 170 —FIGURE 1 —AN ORDINARY FORM 
OF A MERCURY PUMP 

NOTE 170 —FIGURE 2 —A METHOD FOR KEEP- 
ING THE MERCURY OF AN AIR PUMP DRY 

NOTE 170 —FIGURE 3 —A METHOD FOR KEEP¬ 
ING THE MERCURY OF AN AIR PUMP DRY 
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NOTE 171—FIGURE 1—A DEFECTIVE TYPE 
OF A COOLED X-LIGHT TUBE 
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NOTE 171—FIGURES 2 AND 3 —DETAILS OF 
A METHOD OF COOLING THE TARGET OF 
AN X-LIGHT TUBE 














NOTE 173 —FIGURE 2 —APPARATUS FOR 
PRODUCING HIGH VACUA 


Front view of tube oven and pumping arrangements. 
TO, tube oven with non-radiable walls. D and DI, non- 
radiable doors. M and MI, mica windows. D 2 and D 3, 
non-radiable lead glass doors. XT, X-light tube. OT, 
tube connecting X-light tube with the pump. GW, 
grounding wire on outlet tube. S, tube connecting X-light 
tube with mechanical exhaust pump. GF, gold foil to pre¬ 
vent mercury from entering the X-light tube. MS 3, mer¬ 
cury seal where tube OT joins pump. AV, automatic 
valve. IS, stopcock with mercury seal MS on inlet of 
pump. PC, Pump chamber. FT, fall tube connecting 
pump chamber with mercury reservoir MR, through 
rubber tube RT. AB, air bag on mercury reservoir. 
DB 2, drying bulb. R, rope connecting mercury reservoir 
with counterweight CW. PO, pump outlet. ORT, soft 
rubber tube connecting pump outlet tube with mercury 
cistern MC. C, cover of mercury cistern. DB, drying 
bulb. OVT, outlet tube of mercury cistern. DS, drying 
salt. OV, outlet valve. T, T 1, T 2, thermometers, which 
can be read from the outside. PHC, pump warm closet. 
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NOTE 173 —FIGURE 2 A —APPARATUS FOR EX¬ 
HAUSTING AND TUNING X-LIGHT TUBES 

Front view of tube oven and pumping arrangements for 
routine exhaustion of X-light tubes. TO, tube oven with 
non-radiable walls. D and DI, non-radiable doors. M 
and MI, mica windows. D 2 and D 3, non-radiable lead 
glass doors. XT, X-light tube. OT, tube connecting 
X-light tube with the mercury pump. GW, grounding 
wire on the outlet tube. S, tube connecting the X-light 
tube with the mechanical exhaust pump. GF, gold foil to 
prevent mercury from entering the X-light tube. MS 3, 
mercury seal where the tube OT joins the pump. AV, 
automatic valve. IS, stopcock with mercury seal MS on 
inlet of the pump. PC, pump chamber. FT, fall tube con¬ 
necting the pump chamber with the mercury reservoir 
MR through the rubber tube RT. AB, air bag on mer¬ 
cury reservoir. DB 2, drying bulb. R, rope connecting 
mercury reservoir with counterweight CW. PO, pump 
outlet. AV 2, automatic valve. IS 2, stopcock with mer¬ 
cury seal. OVT 2, drying tube. DS, drying salt. OV 2, 
outlet valve. T, T 1, T 2, thermometers. 
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NOTE 173 —FIGURE 3 —APPARATUS FOR EX- 
HAUSTING AND TUNING X-LIGHT TUBES 

Side view of tube oven, TO, and pump warm closet, PHC, 
with sides partly removed to show the interiors. B and LB, 
burners for heating. PC, pump chamber. PO, pump out¬ 
let. MC, mercury cistern on pump outlet to which it is 
connected air tight by the soft rubber cylinder, ORT. DBI, 
drying bulb. MR, mercury reservoir. DB 2, drying bulb. 
RT, rubber tube connecting the mercury reservoir MR 
with the fall tube FT. R, rope connecting mercury res¬ 
ervoir with counterweight CW. OT, tube connecting 
X-light tube XT with the pump. GS, glass fork support¬ 
ing one end of the X-light tube. W, one of two wires con¬ 
necting the X-light tube with the electric generator. PT, 
one of two porcelain tubes insulating wires from the metal 
walls of the tube oven. C, one of four castors. The 
arrows indicate heated air. 
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NOTE 175 — FIGURE 1 — DESIGNING AN X-LIGHT 

TUBE 
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NOTE 175 —FIGURE 2 —DETAILS OF THE 
METHOD OF OPERATING THE RESISTANCE 
REGULATOR AND THE REGENERATOR OF 
AN X-LIGHT TUBE 


(C) Jeff Behary 2019 


275 
























NOTE 175— FIGURE 3 —A DESIGN FOR A 
COOLED TARGET X-LIGHT TUBE 
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NOTE 179 A —DETAILS OF A METHOD OF CAST¬ 
ING THE INSULATION ABOUT A SECTION 
OF THE SECONDARY OF THE INDEPEND¬ 
ENT INTERCHANGEABLE SECONDARY IN¬ 
DUCTION COIL 
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NOTE i7gB — FIGURE i —AN ARRANGEMENT 
OF THE MULTIPLE SERIES SPARK-GAPS 
AND LEYDENS OF AN INTERCHANGEABLE 
SECONDARY INDUCTION COIL 
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NOTE 179 B — FIGURE ^ — AN ARRANGEMENT 
OF A TESLA COIL ON AN OPEN CIRCUIT 
HIGH VOLTAGE TRANSFORMER 


Plate 140 














NOTE 179 D —FIGURE 1 —HINGED FARADAY 
RING FOR ETHER AND ELECTRON THERA¬ 
PEUTICS AND FOR EXAMINING MINERALS 


PRIMARY 






















NOTE 179 D —FIGURE 2 —DERMA-RAY TUBE 
IN A PORTABLE NON-RADIABLE HOLDER 

NOTE 179 D —FIGURE 3 —A FARADAY RING 
WITH A HINGE, THE SECONDARY WITH 
INTERCHANGEABLE SECTIONS ’ . 
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NOTE 179 D —FIGURE 4 —VARIABLE POTEN¬ 
TIAL HINGED FARADAY RING WITH TWO 
SECONDARIES, WHICH MAY BE USED IN 
SERIES OR INDEPENDENTLY AND PRO¬ 
VIDED WITH THE ARRANGEMENTS FOR 
VARYING THE POTENTIAL ILLUSTRATED 
AND DESCRIBED IN NOTE 112 

Each section of the secondary is independent of the 
others and of the tube separating it from the core; there¬ 
fore when a section is injured the end bar of the coil may 
be unlocked, turned back on its hinge, the injured section 
easily removed and replaced by a new section. The pri¬ 
mary is arranged to allow the sections to be used singly, 
in series, or otherwise. Multiple series spark-gaps en¬ 
able the vacuum tubes to be operated over a considerable 
range in resistance. 
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NOTE 179 D —FIGURE 5 —A HINGED FARA¬ 
DAY RING FOR ETHER AND ELECTRON 
THERAPEUTICS 
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NOTE 179 D —FIGURES 6 AND 6 A —DETAILS 
OF A MULTIPLE SERIES SPARK-GAP 

It consists of a micanite tube containing a row of metal 
balls, as shown in Note 112. Instead of attaching the balls 
to a strip of mica, as in the illustrations to Notes 112, 137, 
140, holes are bored through the wall of the micanite tube, 
through which pass screws which clamp the balls to the 
wall of the tube. Multiple series spark-gaps require to be 
enclosed to prevent the nitrogen acids from irritating the 
respiratory organs. The gas should be drawn off from the 
spark-gaps by an aspirator, as described in Note 122 and 
illustrated in Note 112 and Plate 81, Note 140, Figure 6. 
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Plate 145 
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NOTE 179 D —FIGURE 7 —HINGED FARADAY 
RING FOR ETHER AND ELECTRON THERA¬ 
PEUTICS WITH THE SECONDARY SECTIONS 
IN SERIES 

This transformer is of the type illustrated in Plates 143 
and 144, Figures 4 and 5, though some of the details of 
construction are different. The core is unusually light to 
make the transformer portable, being only four centi¬ 
metres square in cross-section. It is provided with a hinge 
like those already illustrated. To facilitate closing, each of 
the plates of one of the side bars is made one millimetre 
longer than the next, allowing the sheets to be inserted 
one at a time. This is a point of practical importance. 
The construction is shown at CS. The primary coils PC 
are wound more openly, air spaces of three millimetres 
being left between the layers and between the strands of 
each layer, to allow of a larger current being used without 
injurious heating. The primary contains four coils, each 
having forty-nine turns of number ten copper wire. The 
secondary contains thirty-eight sections constructed on the 
plan illustrated in Notes 112 and 137, each section having 
two coils attached to a micanite plate one millimetre thick. 
Half the coils are wound with number thirty-two copper 
wire, each containing nine hundred turns. The other coils 
are wound with number thirty-four wire, and each coil 
contains fifteen hundred turns. 

There are four Leydens, as in the transformer illustrated 
in Plates 143 and 144, Figures 4 and 5. Two are connected 
with the terminals of the united secondaries. If the vac¬ 
uum tube is attached to the terminals FT of the secondaries, 
which are connected by bringing the spark-gap rods SGR 
together, the transformer has sufficient voltage to excite a 
double-focus or Roentgen X-light tube and amperage 
enough to melt even a cooled target, unless it is cooled by 
a constant circulation, as described in Note 1. It will also 
excite a single focus or Crookes X-light tube. It is not' 
particularly recommended for exciting any form of X-light 
tube for diagnosis, because, as already frequently stated, a 
generator should have a very high voltage for this purpose. 
For therapeutics the case is different, as quantity is of more 
importance than ability to regulate the X-light with great 
nicety. The transformer is useful for exciting derma-ray 
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Plate 146 
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tubes, either of the type shown in Figure s or of other types, 
having two terminals, from both of which cathode streams 
are sent forward to the wall of the tube nearest the patient, 
there producing the derma rays by their impact. Little 
energy is required in the primary of the transformer when 
it is used for this purpose with a small derma-ray tube. 
Enough current will pass through a fifty-candle, one hun¬ 
dred ard ten volt Edison lamp in series with the primary, 
or, if th ’ condensers are used, the tube will be lighted with 
the curr ent, which will pass through a similar thirty-two 
candle-power lamp. The transformer is valuable for pro¬ 
ducing 'he ultra-violet arc for treating lupus. For this 
purpose a greater current is used in the primary. The arc 
should be between aluminum terminals. If it is about 
three millimetres long, it is almost noiseless, and so cool 
it may be brought almost in contact with the patient’s 
skin. The aluminum, high-voltage arc was recommended 
in earlier papers as far superior to the low-voltage arc 
between carbon or iron terminals, because most of the 
energy of the current is converted into short ether waves, 
on which we depend for ionizing the tissues to get thera¬ 
peutic effects, while with the low-voltage arc most of the 
energy is converted into the long heat waves, which are 
not useful, and require complicated apparatus to absorb 
them. For the high-voltage arc the inner coatings of the 
condensers are connected, otherwise the arc is a pale yel¬ 
low flame. The transformer is also useful for producing 
the electron arc mentioned in Note 179. When it is used 
for this purpose the wires leading to the arc are attached 
at FT and the inner coatings of the Leydens connected. 
In this case, also, the energy in the primary should be 
considerable. Absence of heat and ability to bring the 
source of electrons in near contact with the patient are 
valuable features. As it has been shown by the experi¬ 
ments on animals and on man, briefly mentioned in earlier 
papers, that these electrons have the same therapeutic 
effects as the beta radium rays, a transformer for produc¬ 
ing them should be interesting. The transformer is also 
valuable when it is desired to subject a patient to rapid 
polarizations of the ether in his tissues, —such, for ex¬ 
ample, as is obtained by placing a part or the whole of his 
body in a solenoid through which alternating currents 
from the secondary of the Faraday ring are passing. For 
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this work connection is made between the solenoid and the 
main terminals of the transformer at FT. If more rapid 
changes in the ether are desired, the inner coatings of the 
Leydens should be connected by a rod. The transformer 
was also designed for exciting vacuum tubes to be applied 
to the skin or to be held near the body in treating internal 
diseases, — tuberculosis and dilation of the stomach, for ex¬ 
ample, — the tubes being connected with one pole of a large 
solenoid whose other pole is attached to one terminal of 
the secondary, the current returning to the transformer 
through the ether. Still more rapid ether changes may, of 
course, be obtained by connecting the solenoid with the 
terminals of the secondary of the Tesla coils which were 
designed for this apparatus. These coils, as already stated, 
will form the subject of a future note, as they require many 
illustrations and a detailed description. The transformer 
can be used with direct currents if some form of break is 
employed. When excited by alternating currents from 
commercial circuits it is the most convenient source of 
ultra-violet light, derma rays, X-light, and electrons for 
examining minerals. As one large enough could be sold 
for seventy-five dollars, it is hoped some manufacturer will 
make them commercially available, for no examination of a 
mineral can be considered to be complete until the speci¬ 
men has been bombarded by electrons and short ether 
waves. A transformer of the size illustrated in Figure i is 
large enough for these examinations, and weighs so little 
it can be easily moved about by one man. A voltmeter 
VM and an ammeter AM are mounted on the base, as 
it is important to know the amount of energy employed in 
the treatment. A fuse is desirable for preventing too strong 
a current. The wires W from the commercial circuit are 
attached to the switch. 
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NOTE 179 D —FIGURE 8 —HINGED FARADAY 
RING FOR ETHER AND ELECTRON THERA¬ 
PEUTICS WITH THE SECONDARY SECTIONS 
IN TWO GROUPS 

This is the same transformer shown in Plate 146, Figure 
7, but with the secondaries independent instead of in series. 
Each secondary will give sufficient voltage for the ultra¬ 
violet arc or the electron arc or for exciting derma-ray tubes. 
One secondary is provided with a Tesla, not shown in the 
photograph, the other with a solenoid S. To provide 
spark-gaps for the two independent coils, the supports -LJ, 
LJ 2, LJ 3, LJ 4- are pivoted to allow them to turn from 
the positions in Plate 146, Figure 7, in a horizontal plane 
ninety degrees, to the positions shown in Plate 147, 
Figure 8. 



Plate 147 
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NOTE 179 D —FIGURE 10 —A PORTABLE 
ELECTRON ARC 

The illustration shows one of the forms of electron arc 
mentioned in earlier papers. The instrument is attached to 
the hinged Faraday ring illustrated in Plates 146, 147, Fig¬ 
ures 7 and 8, by flexible wire cables, which are attached 
at P and N. The terminal HN is connected with the nega¬ 
tive terminal of a high-voltage generator, whose other ter¬ 
minal charges the patient positively. The patient is placed 
on an insulating platform. The arc formed by the current 
from the Faraday ring is between the aluminum terminals 
X. It is rich in ultra-violet light, which, illuminating the 
face of the disk HN, causes it to send out electrons that 
bombard the patient’s skin when the arc is placed near it, 
ionizing the tissues. The whole arc is enclosed in an insu¬ 
lating tube T provided with a movable handle H, which 
allows it to be placed in any position near the patient. The 
aluminum terminals can be removed and others put in their 
places, as they are held in tubes BT. 

NOTE 179 D —FIGURE 11 —A FORM OF ULTRA¬ 
VIOLET ARC 

In this arc the negative terminal is a curved plate N, the 
positive terminal is a blunt hook P, both terminals being 
made of aluminum. The arc is enclosed in an insulating 
case T and provided with a handle, to allow the arc to be 
brought near any part of the patient. The apparatus is 
connected with the generator by flexible wires attached at 
PI and NI. 
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NOTE 179 D — FIGURE 12 —A METHOD OF 
USING A DERMA-RAY TUBE 

The wires leading from the closed Faraday ring are 
attached to the terminals of the secondary at FT, the other 
ends being connected with the terminals of the derma-ray 
tube by means of the binding posts B. The derma-ray tube 
case DRC is lined with a heavy coating of non-radiable 
material, and the hand which holds the tube case is envel¬ 
oped in a non-radiable glove. 
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Plate 149 
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NOTE 179 D —FIGURE 13 —A METHOD OF 

USING A HINGED FARADAY RING FOR EX¬ 
CITING A VACUUM TUBE ELECTRODE 

The solenoid BS is supported and insulated by the 
fibre rods FR, one end being connected with the sec¬ 
ondary of the Faraday ring at FT. The other end of the 
solenoid is attached to a wire W, which is in metallic 
connection with the electrode vacuum tube EVT. As only 
one terminal of the secondary of the closed Faraday ring is 
connected with the vacuum electrode, the current, after 
leaving the patient, returns to the generator through the 
ether without a wire to guide it. Under these circumstances, 
when the room is dark, the generator sometimes presents 
appearances similar to those shown by the Aurora. The 
simplest way to regulate the strength of the energy applied 
to the patient is to vary the current in the primary of the 
Faraday ring by means of a graduated resistance. The 
solenoid can be removed from the position shown in the 
figure and placed on the floor or in any other convenient 
position. Various sizes of these solenoids should be pro¬ 
vided and used after French methods, both terminals being 
connected with the terminals of the secondary of the Fara¬ 
day ring, the whole or any part of the patient being en¬ 
closed by the solenoid. 



Plate 150 
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NOTE 179 F —FIGURE 1 — ARRANGEMENT OF 
A MECHANICAL PUMP FOR EXHAUSTING 
VACUUM TUBES FOR USE IN MEDICINE 
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NOTE 179 G —FIGURE 1 —AN X-LIGHT TUBE 
WITH A COOLED TARGET, AN AUTOMATIC 
REGULATOR, AND A REGENERATOR 


(C) Jeff Behary 2019 

























NOTES 

n 

ON 

X-LIGHT 

BY 

WILLIAM ROLLINS 


BOSTON, MASSACHUSETTS 
MCMIV 


(C) Jeff Behary 2019 



Copyright 

By 

William Rollins 
1903 


(C) Jeff Behary 2019 



C* w 




To 

M. W. R. and J. R. R. 


(C) Jeff Behary 2019 


3 




PREFACE 


In these notes are recorded some impressions 
derived from experiments made after the day’s 
work, as a recreation, yet with the hope of 
learning to design and construct apparatus for 
my friend, Dr. F. H. Williams, who has done 
most to show the importance of X-light in medi¬ 
cal diagnosis. 

WILLIAM ROLLINS. 
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NOTE A —ON RENDERING COMMERCIAL 
ELECTRICAL CURRENTS SAFE FOR THERA¬ 
PEUTICS 

The ordinary way of using the street current 
in electrotherapeutics is to reduce the current by 
a compact resistance on one wire. With this 
arrangement two dangers are present. Turn to 
any recent work in which resistances are figured 
and see how near together are the binding posts 
of the single resistance on the heavily charged 
street wire, and how easy it would be to expose 
a patient to a powerful current by cutting out 
the resistance entirely by an instrument or a 
wire falling in such a way as to bridge the re¬ 
sistance. Or suppose, as is commonly the case, 
the street current is the Edison three-wire sys¬ 
tem and the resistance is on the neutral wire, 
as it frequently is, for all three wires look alike. 
Then if any part of the body touches a terminal 
of one of the numerous circuits required by a 
physician in therapeutics, or even a gas burner, 
the patient may get a severe shock. To avoid 
danger neither a single nor a compact resist¬ 
ance should be used. High up on the wall out 
of reach should be placed a resistance equally 
divided between the wires, which even in the 
event of a short circuit will allow too small a 
current to pass through the patient to do harm. 
Between this basic resistance and the patient 
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place a variable resistance also equally divided 
on the wires and so arranged that one movement 
reduces the resistance equally on each wire. 

International Dental Journal, March, 1896. 

NOTE B —A REFLECTING CRYPTOSCOPE AND 
CRYPTOSCOPIC CAMERA WITH NON-RADI- 
ABLE WALLS 

Roentgen’s discovery that fluorescent sub¬ 
stances converted his rays into light rays has 
been of less value to dentists than to surgeons, 
for it would stretch even a large mouth to put 
a Crookes tube or an Edison fluoroscope into it. 
The small size of the instrument here figured is 
therefore an advantage, as it allows the vacuum 
tube to be outside the mouth. 

It consists of a metal tube bent at a right 
angle. The short end -Sc- is closed water and 
light tight by an aluminum disk three one-thou¬ 
sandths of an inch thick. Beneath is a glass 
disk -Gd- with the surface next the aluminum 
coated with Edison’s tungsdate of lime. In the 
angle is a quartz mirror -M-. Over the long end 
of the tube slides another tube with a flaring 
end -Ep-, having a rim of soft rubber fitting 
closely about the eye. In the end is a lens -L-. 
By sliding the tube the image formed in the 
mirror is brought to a focus in the eye. 

To use the instrument the Crookes tube is 
held outside the mouth with its radiant point 
opposite the aluminum disk, which is pressed 
against the mucous membrane inside. After 
use, to sterilize the instrument it is only neces¬ 
sary to remove the mirror and coated glass, 
when the other parts, which alone come in 
contact with the tissues, can be baked without 
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injury. The short end -Se- unscrews to allow 
of the use of other forms. The second here 
figured is used in examining for stone in the 
bladder. To photograph with the instrument 
the film is cut into disks with a punch and placed 
under the aluminum, with a second disk behind 
it to prevent the light entering the long end 
from reaching it. 

When the instrument is to be used as a 
camera alone, the films should be arranged in 
the following way: Place one film with its 
coated surface next the aluminum disk, back of 
this a sheet of aluminum, then a film, repeating 
this until twelve are in the camera. The object 
is to give the films varying amounts of expos¬ 
ure. This is a new principle in Roentgen pho¬ 
tography which, when applied to other parts of 
the body, will bring out structure that cannot be 
got in any other way. In working on a larger 
scale and with glass plates the aluminum divid¬ 
ing plates can be omitted, as the glass itself is 
somewhat opaque to the rays . 1 * 3 

International Dental Journal, July, 1896. 

NOTE C — AN ORAL CAMERA FOR X-LIGHT 

PHOTOGRAPHY 

Until some better converter is found for 
X-light, the visual examination of the teeth will 
give less perfect results than the photographic. 
A dentist will therefore need, in addition to the 
cryptoscopic camera shown in the July number, 
a separate camera, because where the instrument 

1 Note added 1903. — Multiple X-light photography 
was invented by E. Thomson. The use of a somewhat 

opaque substance between the films is all that has proved 
to be original in the plan mentioned. Refer to Note 54. 
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is used only for photography it may be smaller 
and cause less inconvenience to the patient. 
Plate 2, Figure i, shows such a camera full size. 
It consists of a hollow metal handle, MH, a flex¬ 
ible sliding brass rod, BS, held in any position by 
the set screw, SC, and supporting the camera-cell, 
CC. Bending the brass stem allows the camera 
to be placed in several positions. When this stem 
breaks from frequent bending, a new one can be 
inserted in a moment, the thread in the steel boss 
cutting a thread on the brass as it is turned in. 
Plate 2, Figure 3, shows the camera in pieces. 
RR is a soft rubber ring, clasping the collar BC 
when in position, as shown in Plate 2, Figure 
1, thereby preventing painful pressure on the 
mucous membrane. AD is an aluminum disk, 
which, when the brass collar BC is screwed on 
CC, closes the camera light and water tight. 

The instrument is to be used like the one de¬ 
scribed in the July number. A very simple form 
of camera can be made in the following way: 
Cut the sensitive films from kodak tissue, mak¬ 
ing them seven-eighths of an inch wide and an 
inch and a quarter long. Arrange them, after 
rounding the corners, like the leaves of a book, 
and slip into a little envelope of black paper en¬ 
closing them in a rubber cot, closing the end by 
folding over and securing with a bent steel wire. 
This sort of camera is very flexible, and is easily 
held against the mucous membrane with the 
finger. 2 Whatever form of instrument is used, 
the best results are obtained by getting the sen¬ 
sitive photographic surface as near the point to 
be photographed as possible, and using that form 


3 The hand should be 
rubber glove. 


protected by a non-radiable 
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of tube in which the light is given off from a 
small intense source. 

The uses to which Roentgen’s discovery can 
be put in dentistry are many. It makes at least 
one new operation easy. Where a temporary 
tooth had remained for several years after it 
should have been shed, doubt was felt about 
the best course to take when it was a front 
tooth, because it was impossible to tell whether 
there was a second tooth under it. Roentgen 
photography solves this problem : we can re¬ 
move the first tooth and open the socket of the 
second to allow it to erupt. 

International Dental Journal, August, 1896. 

NOTE 1 —A COOLED TARGET X-LIGHT TUBE 

As the X-light tube described in the Electri¬ 
cal Review for November 24, 1897, has at¬ 
tracted some attention, it will be described in 
detail. The tube is of the so-called focus type, 
in which the cathode rays impinge on a plati¬ 
num anode, the surface of which is placed at an 
angle of 45 degrees with the long axis of the 
tube. To admit of the use of a long spark, the 
distance between the external terminals is much 
greater than in the present tubes. If a spark of 
15 inches in air is used, the distance between 
the terminals should be 20 inches, and about 
this proportion should be maintained in using 
longer sparks. The centre of the anode surface 
should be in the focus of the cathode at the de¬ 
gree of vacuum at which the tube is sealed. 
This has before been impossible, as the anode 
would quickly be destroyed by heat, even with 
the moderate currents now used. The anode has 
always been placed incorrectly in relation to the 
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cone of the cathode rays, resulting in a large 
radiant point, making the best definition impos¬ 
sible. For financial reasons the anode is short, 
the necessary length of the tube between the ter¬ 
minals being obtained by extending the cathode 
stem. The hollow platinum anode, sealed in, 
has a tube inside, as shown in the diagram. 

One end of this tube is connected with a reser¬ 
voir of water, and the supply, regulated by a 
stopcock, is maintained of sufficient volume to 
keep the water dripping from the outlet tube 
cool to the finger when the tube is excited by the 
full capacity of the generator. A small flexible 
rubber tube attached to the outlet removes the 
waste water. If air is used, the inlet pipe is at- . 
tached to one end of a rubber tube, the other 
being connected with a small air compressor 
operated by the motor of the generator. 3 

The inner tube is not permanently united with 
the anode, the joint being a bit of rubber tube; 
it may therefore be made of cheap metal. 

The objection to this tube is its first cost, due 
to the amount of platinum. As the same anode 
can be used again, this objection is not very 
serious. Moreover, a modification of the same 
principle which is cheaper to construct will be 

mentioned later. 4 - Electrical Review, December i, 1897. 

NOTE 2 —THE RELATION OF THE CATHODE 
RAYS TO THE SURFACE OF THE CATHODE 

Crookes said molecules were given off from 
the cathode at right angles with the surface. 
Though this is the accepted theory, the follow¬ 
ing is proposed: The angle of the lines of force 

8 Refer to Note 37. 4 Refer to Note xi. 
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with the surface of the cathode depends upon 
the degree of the vacuum. 5 This deduction is 
based upon experiments and Frei’s experience 
in making X-light tubes. 

To go slightly into detail, we will suppose the 
cathode is concave, as shown in one of Crookes’ 
figures, and has the curvature of a sphere of 
two inches diameter. The focus will be one 
inch, but as the vacuum rises the cone of rays 
grows longer, while at a vacuum about right for 
good X-light effects with ordinary apparatus, 
the point will be two inches from the cathode, 
and no anode will bear the fierce bombardment 
from any considerable current, unless kept cool, 
as is done in the tube, described in the Electri¬ 
cal Review for December i, 1897. 

Electrical Review, December 15, 1897. 

NOTE 3 —THE FORM OF THE CATHODE 

STREAM 

If it should be accepted that with a concave 
cathode the focus of the stream varied in dis¬ 
tance from the surface, then the following sug¬ 
gestion might be of interest: 

If the stream is formed because the molecules 6 
having the same charge as the cathode are re¬ 
pelled by it, they ought also, having the same 

5 Note added 1903. — This note is not clear. The 
courses of many cathode stream sub-atoms are curves. 
— Note 3. The straight line mentioned is supposed to 
be drawn from the point where the sub-atom leaves the 
cathode to that where it strikes the target. This line is 
not perpendicular to the surface of the cathode except in 
the case of the central sub-atoms. 

6 Note added 1903. — When the word molecule is used 
in connection with the cathode stream, substitute the word 
particle. 
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charge, to repel each other. If the cathode is 
circular and its surface a plane, the molecules 
leaving this perpendicular to its surface and 
moving in straight lines should form a cylinder, 
if they did not mutually repel each other. If 
they repel each other, the cylinder should widen 
out. If the surface of the cathode is concave 
with a spherical curvature, they should come to 
a focus at the centre of curvature if not in¬ 
fluenced by mutual repulsion. If they tend to 
repel each other they should come to a focus ’ 
beyond this. If the vacuum increases, the po¬ 
tential required to drive the stream rises. This 
will be accompanied by a stronger repulsion 
among the molecules and between them and the 
cathode as well as by a diminished lateral effect 
from the molecules of the residual gas. As a 
result the focus should be farther away from 
the surface of the cathode. 

Electrical Review, December 8, 1897. 

NOTE 4 — MOVABLE TERMINALS AND TAR¬ 
GETS IN VACUUM TUBES 

Where the amount of force sent through a 
focus tube is not enough to injure the anode by 
heat we can make either terminal movable. Or 
both being fixed in the usual way we may make 
the tube cylindrical and have a movable target 
of suitable material between the terminals on 
which to receive the cathode discharge. 7 By 
mounting this in an iron shoe we can readily 
adjust it to the proper distance from the cathode 
by a magnet applied to the outside of the tube. 
When we use more force in a tube it is neces- 

7 Note added 1903. — Consult Notes 16 and 31 in regard 
to this position of the target. 
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sary to have the anode fixed in order to cool it, 
as shown in the note in the Electrical Review 
for December i, 1897. In this case the anode 
becomes a fixed target. The cathode corre¬ 
sponding to a rapid-firing gun is made movable, 
to adjust it to the proper range, depending upon 
the vacuum and the potential. A tube of this 
kind is shown in Plate 4, Figure 4. The figure 
is somewhat diagrammatic, for no sealing point 
or cooling arrangements are shown. The tube 
is supposed to be attached to the pump in order 
to adjust the vacuum to suit the experiment. It 
will not bear transportation because the glass 
would be broken by the weight of the cathode, 
which consists of a ring of soft iron with an 
aluminum mirror burnished in and connected 
with the terminal by a platinum wire too fine to 
move it out of position. When we desire to use 
such a tube sealed from the pump we should 
attach a potash tube, thoroughly boiled out, to 
admit of lowering or raising the vacuum quickly. 
We should make the concave aluminum cathode 
with a stem eight inches long and one-tenth of an 
inch in diameter, causing it to slide easily in an 
aluminum tube which will take the place of the 
ordinary stem. By means of graduations on the 
stem its distance from the target is easily read. 
In this form it is practical for use in medical 
diagnosis, where we wish to quickly adjust for 

the best definition . Electrical Review, December 15,1897. 

NOTE 5 — ONE CAUSE FOR THE RISE IN VACU¬ 
UM OF X-LIGHT TUBES OF THE FOCUS TYPE 

Every one who has had experience knows the 
ordinary type of focus tube grows dark in use 
and the vacuum rises. These results are directly 
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proportional to the force sent through the tube. 
In using a tube having a hollow platinum 
anode cooled by air or water, the same amount 
of force can be expended in the tube without 
producing these results. Though platinum forms 
compounds with oxygen, it is not probable the 
rise in vacuum is due to this, for if we exhaust 
the tube to a high vacuum, admit nitrogen and 
again exhaust, repeatedly, the chances are there 
will be less oxygen in the tube, and yet equal 
force acting in the same time produces equal 
blackening and raising of the vacuum. It is 
therefore probable one cause of the rise is that 
particles of platinum tom off from the anode and 
straining through the ether strike molecules of 
the residual gas, and drive them against the 
glass, holding them there. As these particles of 
platinum are probably much larger than mole¬ 
cules, it is easy to imagine this could take place. 8 

Electrical Review, December 15, 1897. 

NOTE 6 —THE X-LIGHT WAVE-LENGTH DE¬ 
PENDS UPON THE POTENTIAL 

When we try to see what goes on in a vacuum 
tube, looking at it “ with that inward eye which 
is the bliss of solitude,” the X-light appears to 
differ only in degree and to be dependent for its 
penetrating power upon the potential of the cur¬ 
rent and the degree of the vacuum in which the 
cathode discharge takes place. We should bear 
these probabilities in mind in the practical appli¬ 
cation of the light to medical diagnosis, arrang- 

8 Note added 1903. — An uncooled target may become 
red-hot, and on cooling absorb gas, raising the vacuum. 
The particles torn off from the target have a high tem¬ 
perature. On cooling they absorb gas. 
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ing the potential to make rays of the proper 
length for our purpose. If we wish to see the 
outlines of the bones of the hand distinctly we 
shall keep the potential low, to make the con¬ 
trast with the soft tissues great, while if the 
bones are more deeply seated we should not use 
a tube with a higher vacuum to send the light 
through a greater thickness of tissue, but we 
should keep the potential and vacuum the same 
to prevent altering the wave-length, and increase 
the light by making more impacts upon the tar¬ 
get from the cathode discharge. 

Suppose we take a tube with the lowest 
vacuum in which we can generate any consider¬ 
able amount of X-light. In this tube the anode 
must be cooled and the cathode movable. The 
tube should have a potash bulb, as used by 
Crookes, to quickly lower the vacuum or raise it 
again. The curvature of the concave cathode 
is to be that of a sphere of two inches in diameter. 
A spherical curvature is not the best; but as 
Kipling says, “that is another story.” With a 
very low vacuum we can generate X-light with 
the anode nearly in the centre of curvature, or 
a little over one inch from the cathode, and yet 
have good definition if we have taken care 
in grinding the concave surface. If we look 
through a hand, the bones seem very dark be¬ 
cause of the contrast with the softer tissues. If, 
with the same potential, we increase the number 
of impacts upon the anode-target from the cath¬ 
ode discharge, we make both bones and soft 
tissues lighter without much changing the rela¬ 
tive values. If we raise the potential and the 
vacuum, focussing the cathode stream on the 
target again, we shall find, as previously stated 
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in these notes, the distance between the cathode 
and anode is increased, while the bones are, 
relatively, more transparent. Every time we 
do this with higher potentials and vacuums, the 
relative opacities of two substances are changed; 
and we could go on building more powerful ap¬ 
paratus until we could make rays to which all 
the so-called elements would be as transparent 
as glass to light. Platinum being then perme¬ 
able, we could, for some of our work, abandon 
internal cooled reflecting anodes and use a form 
of tube employed in some of these experiments; 
the platinum, in the form of a disk, being sealed 
into the wall of the tube, corresponding some¬ 
what to Lenard’s aluminum window. Then, by 
using higher potentials and cooling both ter¬ 
minals, we could produce very short vibrations. 

Electrical Review, December 22, 1897. 

NOTE 7 — OTHER REASONS WHY THE VACU¬ 
UM OF AN X-LIGHT TUBE GROWS HIGHER 
BY USE 

If we have a tube with two fixed terminals, a 
movable platinum target, which is not cooled 
and is placed as nearly as possible at the apex 
of the cathode discharge, we shall in time raise 
the vacuum if we send sufficient force through 
the tube. If we study the appearance of the tar¬ 
get, we shall see that molecules of aluminum from 
the cathode driven against it are so heated as to 
combine with the oxygen of the residual gases. 
One way to prevent this is to have only inert gas 
in the tube, another to cool the target, and there 
are times when it is best to cool the cathode. 
Another reason why the vacuum rises has 
been pointed out by Mr. Kirmayer. Sometimes 
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the glass wrapping of the platinum wire sup¬ 
porting the anode gets cracked. This does no 
harm until the tube is reversed. Then a spark 
forms, the vacuum rising rapidly. The cause is 
not definitely determined, but until further inves¬ 
tigation may be considered one of combustion. 

Electrical Review, December 29, 1897. 


NOTE 8 —WHY THE DEFINITION OF A RE¬ 
FLECTING FOCUS X-LIGHT TUBE IS BETTER 

IN ONE PLANE THAN ANOTHER 

If we study the target mentioned, we shall see 
the roughness caused by the cathode discharge 
has an oval figure. However perfectly the cur¬ 
vature of the cathode is ground, mechanical and 
other reasons prevent bringing the discharge to a 
point. Moreover as the surface of the anode is 
at an angle of forty-five degrees there must al¬ 
ways be part of its surface where some of the 
rays strike either before or after they come to a 
focus. Therefore for the best definition the sur¬ 
face of the target should not be at an angle of 
forty-five degrees, and the double focus tube, 
which has two reflecting surfaces, both of which 
can be cooled in the way previously shown, is to 
be avoided as the definition is always bad. In 
practical work we should be careful to place 
the tube in such relation to the patient as to see 
the oval figure at an angle to reduce its length. 
If we make the surface of the target at right 
angles with the cathode discharge, this strikes a 
fairer blow and the tube is very bright, though 
it has serious objections, because the available 
field is annular on account of the cathode 
shadow. Nor does an annular cathode over¬ 
come the difficulty, partly because this form of 
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cathode does not bring the discharge to a good 
focus, and partly because when the X-rays are 
sent back in the direction of the cathode there 

is less light. -Electrical Review, December 29, 1897. 

NOTE a —DIRECT-ACTING, NON-REFLECTING 
FOCUS X-LIGHT TUBES' 

Roentgen’s reflecting platinum anode tube in 
some of its modified forms is now practically 
the only type used, because it gives so much 
light, but the older type — where the cathode 
discharge went forward to the wall of the tube, 
there producing X-light, which was transmitted 
in the same direction instead of being reflected 
— has always had a fascination because in 
looking with the eye of the mind at what takes 
place in such a tube, there is seen a more 
symmetrical movement in the molecules of the 
residual gases than is possible in the reflecting 
type. If, however, an attempt is made to get 
good definition by focussing the cathode dis¬ 
charge upon the glass it is at once destroyed 
nor will cooling preserve it. In their present 
form such tubes are not practical. In Note 6 
it was said, with powerful generators, platinum 
would be permeable, and a tube was mentioned 
with a cooled platinum disk forming that part 
of the wall on which the cathode discharge was 
focussed. Meanwhile, for ordinary generators 
and potentials producing the rays of such wave¬ 
length as will distinguish markedly between cer¬ 
tain tissues of the body, an opening can be made 
in this platinum disk and closed with beryllium, 9 

0 Note added 1903. — These direct-acting tubes with a 
window made of a metal with a low atomic weight are not 
economical of current, as Lodge has shown the target 
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which having an atomic weight of nine, one- 
third that of aluminum, is transparent and at the 
same time makes a good target on which to 
receive the focus of the cathode discharge and 
as a window for the X-light to come through. 
There are mechanical details in this tube which, 
requiring woodcuts to illustrate them, will be 
described more fully in a subsequent note. 

Electrical Review, December 29, 1897. 

NOTE 10 —SCATTERED X-LIGHT 

In a previous note the wave-length was said 
to depend on the potential and degree of ex¬ 
haustion in the tube : a low potential and vacu¬ 
um giving waves of such length as to make 
strong contrasts between bones and soft tissues 
in the human body; a high vacuum and poten¬ 
tial giving less contrast, because the shorter 
waves generated went through the bones also. 
To see through greater thickness and yet have 
marked contrast, increasing the amperage was 
recommended, thus keeping the wave-length 
unchanged, but increasing the amount of light, 
and it was stated this did not much change the 
relative transparencies within the limits of an 
ordinary apparatus. It is the object of the pres¬ 
ent note to show why there is any change in the 

should have the highest possible atomic weight. Reasons 
for this were given in American Journal of Science, No¬ 
vember, 1900, in a paper entitled The Cathode Stream and 
X-Light, reprinted as Note 109 A. Briefly stated, one 
reason is: Atoms are not solids. An aluminum atom, hav¬ 
ing fewer sub-atoms than a platinum atom, does not pre¬ 
sent so dense a wall to the impact of a cathode stream 
particle, which in consequence is stopped less abruptly, 
thus giving rise to less X-light and more light of longer 
waves, useless for our purpose. 
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relative transparencies. In attempting to use 
ordinary light with an X-light camera, made to 
find stones in the bladder, a 20,000-candle-power 
arc was so enclosed no light could escape into 
the room except through a small hole directed 
toward the abdomen. Though this light came 
through the tissues, it was too scattered to show 
structure, and this is naturally what happens 
with X-light, though in a less degree, because 
of its shorter wave-length. If these waves are 
generated of such a length as to lose all detail 
in the soft tissues, the bones may be very dark 
by contrast. If we try to make the bones lighter 
by increasing the amperage, keeping the poten¬ 
tial the same to prevent altering the wave-length, 
we can make them very bright, with a large 
condenser discharged rapidly, but the bright¬ 
ness is due to scattered light which does not 
show any more of their structure. If more 
details are wanted in the bones, we must de¬ 
velop waves of shorter length, and when this is 
done by increasing the potential and the vacuum 
the bones can be made as bright as before 
and yet their structure will show because the 
light is less scattered. Now by further increas¬ 
ing the amperage, they may be made still lighter 
though the structure will be lost, because we are 
using enough light to come through the denser 
parts, but being scattered light it shows no detail. 

Electrical Review, January 5, 1898. 



NOTE 11 —MAKING THE COOLED ANODE OF 
OTHER METALS THAN PLATINUM 

In describing the cooled target tube, the cost 
of the platinum was mentioned as a possible ob¬ 
jection, and a promise was made to describe a 
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method of reducing the expense. In some ex¬ 
periments to determine what metal was best for 
that part of the anode receiving the cathode dis¬ 
charge, a copper anode was used, the only plati¬ 
num being the face of the target and a short tube, 
where it was sealed into the glass. As Kirmayer 
& Oelling find no difficulty in this construction, 
there is no reason why it may not be employed. 
By soldering different metals to the end of these 
anodes, an attempt was made to determine which 
was best to use' as a target in a reflecting focus 
tube. Tubes work so differently it is difficult to 
compare them. To overcome this, the metals to 
be tested were arranged around the periphery of 
an iron disk, which, being revolved by a magnet, 
allowed any one to be quickly brought in posi¬ 
tion to receive the cathode discharge. Even 
then it was difficult to determine the relative 
values ; 10 but at present platinum seems well 

adapted to the purpose . - Electrical Review, January 5,1898. 

NOTE 12 —BURNING FROM A VACUUM TUBE 
NOT GENERATING X-LIGHT. TESLA’S SCREEN 

Mr. Tesla long ago told us how to prevent 
burning, and as his statements are always facts 
of nature, no proof is required to support them. 
His fact is here approached from another point 
of view. A tube was exhausted to such a de¬ 
gree no X-light could be produced with the po¬ 
tential employed, the discharge going around 
the tube. By exposing a hand it was severely 

burned. 11 Electrical Review, January 5, 1898. 

10 Note added 1898. — On account of amalgamated gas. 

11 Note added 1903. — The experiments on guinea pigs 
published in Boston Medical and Surgical Journal for Feb¬ 
ruary 21 and 28, March 28, 1901, and January 9, 1902, 
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NOTE 14 —A REASON WHY LENARD’S X-LIGHT 

WAS FEEBLE 

Thompson and Anthony’s book on X-rays con¬ 
tains a cut of a Lenard tube. The anode is 
behind the cathode, encircling its stem, the alu¬ 
minum window being connected with it. For 
one experiment this ring cathode was used in a 
Roentgen reflecting focus tube. Soon after the 
generator was started the current strained the 
medium between the cathode stem and the an¬ 
nular anode to the point of rupture. The cathode 
stem then began to vibrate rapidly, the range 
of movement being as great as the annular 
anode permitted. The generation of X-light 
was at all times feeble, because only a little of 
the force of the current was expended in send¬ 
ing the cathode discharge forward to the target, 
the remainder going toward the ring. 

Electrical Review, January 12, i8g8. 


NOTE 15 —DOES THE CATHODE STREAM GO 
FORWARD IN A HIGH VACUUM? 

In paragraph 57 of the work mentioned, the 
statement is made that Crookes found at a low 
vacuum the cathode discharge taking place in 
the direction of the anode, even curving from 
the concave surface to reach an anode behind. 
At a high vacuum this did not take place, the 
stream going straight forward, without regard 
to the position of the anode in lines perpendicu- 

showed X-light could bum; and all an aluminum screen 
could do was to protect the patient from these radiations, 
which it absorbed -E. Thomson-, and when grounded, from 
electric influences, among which may be mentioned charged 

bodies, electrons and ether strain. 
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lar to the surface. In previous notes the form 
of the cathode stream and its relation to the 
surface has been considered. In this one, only 
the direction of the stream in regard to the anode 
will be mentioned. For one experiment a tube 
was made like the one described in Note 14, 
only the ring anode was so large the strength of 
the medium between the encircling anode and 
the stem of the cathode was nearly equal to that 
between the concave surface of the cathode and 
the usual reflecting platinum target. This tube 
is shown in Plate 5, Figure 1. When the en¬ 
circling ring was the anode, no discharge went 
forward from the concave side of the cathode to 
the target; and so far as the production of 
X-light was concerned, that bulb might have 
been removed without effecting it, for the whole 
interior was dark, while the bulb containing the 
ring anode was full of X-light, though the defi¬ 
nition was necessarily imperfect. 12 Evidently, 
therefore, at the degree of vacuum used in pro¬ 
ducing X-light, the position of the anode in rela¬ 
tion to the cathode may be of importance. 13 

Electrical Review, January 12, 1898. 


NOTE 16 —IS X-LIGHT STRONGEST WHEN THE 
ANODE IS THE SOURCE? 

In the work mentioned, Roentgen, Lodge and 
Rowland are quoted as saying for the best gen¬ 
eration of X-rays the surface on which the 
cathode discharge is received should be the 
anode. Early in the history of X-light, finding 

12 Note added 1898. — On account of the wide radiant 
area. 

13 Note added 1903. — See also Note 102 and Plate 40, 
Figure 75. 
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the rays were generated at both anode and 
cathode, a tube was constructed on the principle 
shown in Plate 6, Figure 2, in which the rays 
produced by the anode impact, when this was 
acting as a cathode, were focussed on the back 
of the platinum target and sent out of the field, 14 
avoiding in this way injury to the definition from 
the second light source. If we connect the hol¬ 
low cooled target of this tube by a wire to the 
anode it becomes an anode. Now, while look¬ 
ing into the fluoroscope, if we cut the wire, the 
target has no metallic connection with the anode, 
and yet the useful light given off from the front 
of the target is not sensibly diminished. In try¬ 
ing to reconcile this with accepted views a tube 
was constructed with terminals at about the 
places marked ET in Plate 5, Figure 1. Any 
one could be made an anode. As the anode 
got out of line, so the target did not come be¬ 
tween it and the cathode, the light diminished, 
until, as stated in Note 15, when the anode was 
on the opposite side of the cathode the target 
was no longer a source of X-light. Therefore 
it may be safe to make this statement. If the 
target for the cathode discharge is in line be¬ 
tween the cathode and the anode, practical con¬ 
siderations do not require it to be an anode. If 
powerful generators are used to excite the tube, 
it is better not to have the target the anode, for 
a cooled target having no metallic connection 
with the terminals does not blacken the tube as 
quickly as when it has the function of an anode. 15 

Electrical Review, January 12, 1898. 

14 Refer to Note 4. 

15 Note added 1899. — For the advantages refer to Note 
31, for the objections to Note 66. 
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NOTE 17 —THERE ARE TWO SOURCES OF 
X-LIGHT IN EVERY X-LIGHT TUBE 

Soon after Roentgen described his focus tube, 
Prof. E. Thomson applied this principle to the 
alternating current, inventing his double-focus 
tube 10 for use with any kind of generator. 
Though this gives two radiant points, they are 
near together, and by cooling the target and ac¬ 
curately focussing both cathodes, the two areas 
may be made very small and so near together 
as to improve the definition. 17 This principle 
of Professor Thomson’s is a fascinating one to 
the mind of a prudent experimenter, as it utilizes 
X-light which would otherwise be wasted, while 
in the tube shown in Plate 6, Figure 2, when 
used with alternating currents, the waste goes 
on, though it produces no injurious effect, as the 
secondary light source, which is always present 
in every tube, even when excited by the so-called 
unidirectional currents, is sent out of the field. 
Some types of generators -as static machines 
and ordinary induction coils- are said to give 
unidirectional currents in a vacuum tube, but 
this is probably an error of observation, for with 
all powerfully excited tubes with two terminals 
a second light source is painfully apparent 

Electrical Review, January 12, 1898. 


NOTE 18 — THE WAVE-LENGTH DEPENDS 
UPON THE VELOCITY OF THE IMPACTS 
UPON THE TARGET 

In earlier notes the wave-length was said to 
depend upon the potential and the vacuum. It 


16 This tube is a modification of Roentgen’s. See Note 
163. 

17 Refer to Note 65, Plate 31, Figure 60, for a tube of 
this kind. 
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has been since stated the wave-length might 
possibly depend upon the potential, but it was 
difficult to see what the vacuum had to do with 
it. The proposition is therefore given in another 
form. The wave-length of X-light depends upon 
the velocity with which the cathode discharge 
strikes the target. The amount of light depends 
upon the amperage utilized 18 at the target. From 
the foregoing it is evident the type of generator 
is of no moment for producing light of the proper 
wave-length for medical use, except from a me¬ 
chanical point of view, for sufficient electro-mo¬ 
tive force and amperage can be obtained from 
any one, and the same effects can be produced 
upon the target either with the rapid discharges 
of a Tesla coil with a small condenser, or the 
slower discharges of an ordinary coil and a 
large condenser, or with a static machine hav¬ 
ing a sufficient number of 30-inch plates. 19 

Electrical Review, January 26, 1898. 

NOTE 19 —MOVABLE CATHODE TUBES 

Plate 7, Figure C, shows the tube mentioned 
in Note 4; Plate 8, Figures D and DI, that 
described in Note 9. The hole in the plati¬ 
num is one-eighth of an inch in diameter. This 
is closed by a more transparent metal to allow 
the X-light to pass. When a very small radiant 
point is desired without adjusting the cathode, 

18 Note added 1903. — The word utilized is important 
here because a large amperage may be used, enough to melt 
the target without producing X-light, the force of impact 
of the cathode stream particles not being great enough to 
yield shorter waves than those of ordinary light. Refer to 
Notes 30, 45, 64. 

19 Consult also Notes 159, 160, 163. 
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a laterally movable diaphragm with a small hole 
is placed as shown by the dotted line, its open¬ 
ing being brought exactly opposite the place of 
impact of the cathode discharge on the trans¬ 
parent metal window target. To avoid risk of 
tearing the sealed-in platinum cell from the glass 
by the expansion and contraction of the window- 
target, the form shown in the figure is adopted, 
the depression around the central area acting as 
a spring allowing this part to expand and con¬ 
tract without injury to the seal. When moder¬ 
ate potentials and vacuums are used the lead 
disk attached to the rim of the celluloid window 
cuts off all X-light except what comes through 
the opening in the diaphragm, producing the 
best conditions for good definition, — a small, 
radiant area and no secondary light source, on 
which points and on the use of light of a proper 
wave-length we must depend for seeing details 
in the soft tissues of the human body. Since the 
cuts were made the cooling cell has been made 
in a separate piece and attached by a rubber 
tube, as this reduces the weight of the platinum. 

Electrical Review, January 26, 1898. 

NOTE 20 —LOADING THE CATHODE GUN 

The cathode has already been compared to a 
rapid-firing gun, and an attempt has been made 
to show the importance of adjusting its range to 
produce the required effect upon the target. If 
the best means of loading are not considered, 
the firing will be irregular and ineffective ; there¬ 
fore in this note an attempt will be made to show 
how important it is to place the cathode gun in 
correct position for continuous loading. The 
experiments relate to a bulb-shaped vacuum 
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tube with two terminals. Plate g, Figure 5, 
shows a tube in which both gun and target, 
being movable, can be adjusted relatively to 
each other to insure correct positions, and while 
maintaining these positions can be moved to 
different parts of the tube to find the best place 
for loading. If the cathode is placed in the 
position shown in Plate g, Figure 5, there is 
most light; if placed as shown in Plate g, Figure 
7, there is less light; if placed as shown in Plate 
9, Figure 6, we shall find this the worst position 
of the three. In early experiments to construct 
an efficient focus tube, after trying many forms it 
was concluded there was a critical position for 
the cathode, a little movement on either side 
of which distinctly diminished the amount of 
X-light. Provided this observation is correct, 
what is the cause ? Is it not the almost-forgotten 
anode, which, since Roentgen’s discovery, we 
have hardly considered, except to make it dense 
enough to stand the impact of the cathode 
discharge ? Nineteen years ago Spottiswoode 
wrote, “ Each terminal pours forth its electricity 
to satisfy its own needs and only to a secondary 
degree to satisfy the needs of the opposite ter¬ 
minal.” Even if this is not wholly true, we 
should not lose sight of the fact that in a vacuum 
tube with two terminals, molecules are being 
driven off from each, and when those coming 
from the cathode are to be used to produce 
X-light, we should be careful those coming from 
the anode do not cause unnecessary collisions 
and retardations. In studying the rushing sweep 
of the molecules along the walls of the tube 
toward the cathode end, we can readily see, with 
the cathode in the position shown in Plate g, Fig- 
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ure 5, they will be delivered in good form to load 
the cathode gun, while with the cathode as shown 
in Plate 9, Figure 6, they sweep behind it and 
must be brought forward before they can be 
used again. If the cathode is placed as shown 
in Plate 9, Figure 7, they must to a certain extent 
interfere with the molecules which are rushing 
out of the mouth of the cathode gun on their way 

to the target. - electrical Review, January 26, 1898. 

NOTE 21—THE APPEARANCE OF AN UN¬ 
COOLED ANODE IN A ROENTGEN REFLECT¬ 
ING FOCUS TUBE 

In attempts to find out what happens in a 
Roentgen tube considerable time was spent in 
studying the appearances of anodes spoiled 
in use. Through the courtesy of Kirmayer & 
Oelling an opportunity was presented to exam¬ 
ine the tubes returned to them for new anodes. 
Where the force had been only sufficient to 
gently melt the anodes, the edges of the holes 
were rounded as shown in section in Plate io, 
Figure 8. If the force had been enough to 
quickly give the molecules a freer range, the 
holes made in the platinum had edges toward 
the cathode, and were rough and jagged where 
the metal stiffened into points and ridges, as 
showniin section in Plate io, Figure g. The 
bombarding molecules from the cathode had 
not driven the platinum in front of them, as 
we might suppose when our minds are fixed 
upon the cathode. They had been opposed by 
another force operating in a contrary direction. 
As this force increases with the degree of excite¬ 
ment in the tube and operates about perpendicu- 
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larly with the surface of the anode even when, 
as in a focus tube of the reflecting type, this is 
at an angle with the cathode, it is doubtless the 
molecular rush of the forgotten anode. 

Electrical Review, February g, 1898. 


NOTE 22 — COOLING THE STEM OF THE ANODE 

Dr. F. H. Williams has recently shown me 
the tube illustrated in Plate io, Figure io. It 
consists of an aluminum bulb with a rubber 
stopper, through which passes a glass tube with 
the anode sealed in. Inside the glass tube is a 
rubber tube, through which water was admitted, 
the waste escaping between the tubes. This 
tube goes back to the time when only news¬ 
paper accounts of Roentgen’s discovery had 
reached this country, showing that cooling the 
stem of the anode had been thought of before 
the cooled target tube was described in these 
notes. The inventions are in a way different, 
because the amount of force used was too small 
to injure the anode, the object being to prevent 
the warmth of the anode from injuring the 
rubber stopper, while in the cooled target tube 
the surface on which the cathode discharge 
was received was cooled, because with the 
great force frequently applied, it would other¬ 
wise promptly have melted. 

Electrical Review, February g, 1898. 

NOTE 23 —OXYGEN IN A VACUUM TUBE 

In searching for new lights by which to see 
that remarkable fact of Mr. Tesla’s that mole¬ 
cules of the residual gases went out through the 
glass walls, a number of experiments with dif- 
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ferent gases were tried. Oxygen was chosen 
for one of these on account of its reasonably 
high molecular weight, and because there was 
reason to believe these molecules would be 
easier than some others to break under elec¬ 
tric stress into electro-negative and positive 
groups, a matter of importance, because X-light 
and smashed molecules go together. 20 What¬ 
ever may be thought of this statement and of 
another, that it is broken molecules which go 
out through the glass, the experiments are of 
interest, for a Roentgen tube, in which the re¬ 
sidual molecules are largely oxygen, is very 
bright and easy to exhaust, and also we have in 
stored-up oxygen the best means now known 
of regulating the vacuum. A simple way to 
prepare this stored-up oxygen is this: Mix four 
parts of chlorate of potash with one part of 
manganese dioxide. Heat them gently in a test 
tube until they form a coke-like mass. When 
cool, this is broken up into suitable pieces and 
placed in another tube, the end being sealed to 
exclude water vapor and gases. When required 
for use the tube is opened, a few grains of the 
mixture taken out and placed in a small bulb 
attached to a vacuum tube, which is then placed 
on the pump and exhausted to a high vacuum, 
heated to lower the vacuum, again pumped and 
heated, and this process continued until heating 
no longer lowers the vacuum. The little reser¬ 
voir of stored oxygen is gently heated until the 
vacuum comes down. The pump is worked to 
raise the vacuum and the process repeated a few 
times. The tube is then sealed off. When by 
use the vacuum has risen, the reservoir of oxy- 

20 Refer to Notes 109 and 109 A. 
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gen is gently heated while the tube is excited, 
until the vacuum is at the degree required for 
the special work on hand. Such a tube phos¬ 
phoresces strongly after the current is turned 
off, and presents several interesting appearances 
which will be described if suitable half-tones 

can be made.- Electrical Review, February 9, 1898. 

NOTE 24 —OTHER REASONS WHY THE VACU¬ 
UM RISES 

When an X-light tube is kept hot during ex¬ 
haustion the vacuum is sufficiently free from / 
water vapor to disregard its condensation on the 
walls as a cause for the vacuum altering in use. 
After this tube has been used the vacuum rises. 
It can be lowered again within certain limits by 
heating. Rest for weeks or months will also 
lower a vacuum. Why should heating and rest 
do this ? It has been said heating drove gases 
out again from the substance of the glass, but 
not that rest would do the same. Perhaps it 
may, though in addition to the causes men¬ 
tioned there is another. In a vacuum tube 
exhausted in the ordinary way we always have 
oxygen as one of the residual gases. Under 
electric stress the molecules of this gas are 
smashed, and as some of the new molecules con¬ 
tain a greater number of so-called atoms, the 
number of molecules is less, and therefore the 
vacuum must be higher. Now, one of the char¬ 
acteristics of these new molecules is, that heat 
decomposes them into ordinary oxygen mole¬ 
cules, thereby increasing the number, and there¬ 
fore heat lowers the vacuum. This change of 
the stress molecule back to the normal type 
also takes place at ordinary temperatures if 
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we wait long enough, therefore rest lowers the 
vacuum. There comes a time, however, when 
with ordinary vacuums neither heat nor rest 
will lower them enough to be of practical use, 
because other means are at work. The larger 
the proportion of oxygen molecules to those of 
nitrogen, the longer will heat and rest prove effi¬ 
cient, and this is one, though a not important, 
reason why this type of vacuum was recom¬ 
mended in Note 23*- Electrical Review, February 16, 1898. 

NOTE 25 —AN ATTEMPT TO PRODUCE HOMO¬ 
GENEOUS X-LIGHT 

In Note 6 it was said the wave-length of 
X-light depended upon the potential and the 
vacuum. In Note 18 the fact was stated in 
another way, — that the wave-length depended 
upon the velocity with which the molecules 
struck the target. In this note the matter is 
looked at in a different light. With the same 
potential and vacuum and distance between the 
cathode and target, the wave-length depends 
upon the weight of the bombarding molecules, 
which belong to what are generally considered 
two distinct classes, metallic and non-metallic. 
They are the molecules of the cathode and of 
the residual gas. Emerson has said the atoms 
march in tune, and this should be remembered 
when we wish to generate homogeneous X-light. 
The gas and metal molecules should be tuned 
to strike the target with the same velocity, for 
the light to be produced there is simply music 
of the ether, with a pitch too high for our eyes 
until, through the keener perceptions of a fluo¬ 
rescent screen, it is brought down to our range. 

29 


(C) Jeff Behary 2019 


71 



NOTES ON X-LIGHT 


The simplest way to tune the molecules of gas 
and metal is to fill the tube with a gas whose 
molecules have the same weight as those of the 
metal of the cathode. It is also evident with a 
given potential, vacuum and distance, the lighter 
the molecules the higher the velocity with which 
they will strike the target. In other words, the 
lower the molecular weight 21 the lower the poten¬ 
tial we can use to produce X-light of a given 
wave-length. This is of importance, because 
with the present apparatus high potential means 
bulk and weight. A few experiments, which 
appear to bear on the matter of molecular weight, 
may be of interest. The experiments were tried 
in several ways, but for simplicity only one will 
be mentioned. A number of tubes were made 
alike in every respect, except that the metal of 
the cathodes was different. For brevity, the 
series is limited to aluminum, zinc, tin, platinum. 
\ moment’s consideration will show the relation 
)f their weights and why they were selected, 
n all the cases with the moderate potential 
tsed, the aluminum gave the best results in 
ight, the difference between it and platinum 
eing marked. But, as already stated, the light 
Iso depends upon the bombardment of gas 
lolecules, so another series of experiments was 
ied, arranging the gas molecules to nearly cor- 
;spond in molecular weight with those of the 
etal of the cathode. For example, with alumi- 
lm, oxygen was used, the molecular weights 
:ing approximately 27 and 32. 

For one experiment two metals of high weight 
-re selected, one easily acted on by oxygen, 

21 Sub-atomic weight. Refer to Notes 109 and iog A. 
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the other with difficulty. As there was very 
little difference in the results, oxidation did not 
seem to play an important part The two metals 
were lead and platinum. It would have been 
interesting to try the lighter metals than mag¬ 
nesium for cathodes, for example, beryllium, 
but it was impossible to get a piece large 
enough. It seems fortunate metals of low 
weight are best for cathodes, because the metals 
of the cathodes are always deposited on the glass 
walls of an X-light tube, in which position, if they 
had high atomic weights, they would interfere 
with the passage of the light. * 

Electrical Review, February x6, 1898. 

NOTE 28 —BAD DEFINITION CAUSED BY 
DANCING OF THE RADIANT POINT 

If we tune the generator and tube together, 
and adjust all the conditions, the radiant area on 
the platinum can be seen as a minute red-hot 
oval spot surrounded by a colored halo. To see 
this the target must be placed as directed in a 
previous note, not at the theoretical, but at the 
real, focus of the cathode discharge. 22 By 
throwing the generator out of tune with the 
tube the colored area can be made to dance 
around the red-hot spot. Of course, the whole 
area from which X-light is being given off is 
moving, the red spot appearing to keep still be¬ 
cause the metal does not have time to cool. 
With a moving radiant point we cannot get good 
definition, for the shadows cast by an object in 
the path of the light shift their position, produc¬ 
ing a kind of composite photograph, made up of 

22 Refer to Notes 1, 2, 3. 
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many images. The effect is the same as though 
the tube were moving during the exposure. One 
of the most frequent causes of this phenomenon 
is the lateral discharge which takes place be¬ 
tween the cathode and the glass walls when the 
tube is out of tune. In experimenting with differ¬ 
ent metals for cathodes in tubes otherwise alike, 
the lateral discharge was most frequent with 
metals of the highest atomic weight. This fre¬ 
quently made it a matter of some care and time 
to compare different tubes. Lead, which has an 
atomic weight of 207, was frequently deposited 
on the glass, thus acting as a second cathode, 
deforming the cathode stream. Of all the com¬ 
mon metals heavier than aluminum, zinc gave 
the least trouble and brightest light. With an 
increase of the exciting current the lateral dis¬ 
charge became more evident, showing it was 
caused by the difficulty which the discharge had 
in escaping from the cathode in the normal di¬ 
rection. Even throwing the tube out of tune, by 
increasing the condenser capacity, was enough 
to bring about this result. 

Electrical Review, February 16, 1898. 

NOTE 29 —ON HARMONY BETWEEN TUBES 
AND GENERATORS 

The maker of a tube should know the form of 
the generator by which it is to be excited, and 
when, after trial, they are found to be in tune, the 
tube should never be used on any other generator. 
For example, if a tube is adjusted to give good 
results with a static machine of eight plates, 28 
inches in diameter, run at a speed of 200 revolu¬ 
tions a minute, a common type and speed, and 
is then excited by an eight-inch coil with a 10- 
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microfarad condenser, the current being broken 
1,200 times a minute, also a common type and 
speed, the tube will be useless in a few minutes 
because the vacuum has been lowered. 23 If the 
excitement of the tube is continued until after 
some hours the resistance has risen sufficiently 
to admit of the production of radiant energy of 
suitable wave-length, on exciting the tube on a 
properly arranged alternating-current dynamo, 
in a few minutes the vacuum will again fall, 
while the wave-length of the radiation will in¬ 
crease until it consists chiefly of ordinary light; 
the waves will be too long to go through the 
tissues of the body without being scattered. 24 
The cause of these changes is increased am¬ 
perage, and this is one explanation of the phe¬ 
nomena to be mentioned in Note 34. On the 
other hand, increased electro-motive force will 
produce the same result. If we take a tube 
which is in perfection for the static machine al¬ 
ready mentioned and excite it with one having 
plates four feet in diameter, using a slow speed 
and a less number of plates to prevent increas¬ 
ing the amperage, in a few minutes the vacuum 
will have fallen so much, several hours’ running 
will be required to bring it up. When it has 
risen to the proper point again, if we place the 
tube on a machine with six-feet plates, taking 
the same precautions with the amperage as be¬ 
fore, the same result will be produced. If both 
increased amperage and electro-motive force 
are used, a few seconds will bring down the 
vacuum until eight hours’ running on this large 
machine will be needed to bring the resistance 

23 Part of the gas comes from the terminals. 

24 Note 10, 1898. 
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up to the proper degree. With a powerful 
Tesla high-frequency coil it is possible to quickly 
bring up the resistance, because the amount of 
force which can be sent through a tube with 
one of these generators in a short time is enor¬ 
mous in comparison with what can be obtained 
from even a large static machine. On this ac¬ 
count Tesla coils 25 must always be used for 
photographic work where attempts are made fo 
get instantaneous views of the heart; but as the 
light is at present less steady, and as they raise 
the resistance so rapidly, they are less satisfac¬ 
tory for visual work than large static machines, 
which, sending the surges less frequently, still 
give light enough to see properly, and using less 
amperage in a given time, raise the resistance 
less rapidly and require less attention when 
run continuously. 

More space has been used in describing this 
matter than has been taken for much more im¬ 
portant observations, on account of its immedi¬ 
ate practical bearing. Operators are annoyed 
by the working of new tubes, and tube-makers 
are blamed unjustly. At present, when an order 
is given for a tube the electro-motive force and 
amperage of the generator on which it is to be 
used should be given. On the other hand, for 
the future, tube-makers should be provided with 
generators having higher electro-motive force 
and greater amperage than those on which the 
tubes are afterward to be used, otherwise they 
will continue to spend hours in vain attempts to 

25 Note added 1903. — By using “ an induction coil ” -as 
distinguished from a high-frequency coil- without a break, 
as recommended in Notes 159 and 163, more amperage than, 
any tube can bear can be delivered to it. 
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make tubes which will not fall when their cus¬ 
tomers use more powerful generators. The cor¬ 
rect way to pump a tube is first to exhaust it 
with a mechanical pump, 26 then with an auto¬ 
matic mercurial pump keeping the tube hot, and 
from time to time for a minute sending through 
it a stronger current with a higher electro-motive 
than will ever be used on it afterward; the ob¬ 
ject being to force into the circulation particles 
from the terminals and walls. We probably do 
not know all the causes for the fall in a vacuum, 
but experiments have shown some of the par¬ 
ticles of gas which are forced into the circulation 
come from the terminals, because, if these are 
kept as near the freezing-point as possible by 
means of cooled terminals a longer time, a 
higher electro-motive force or a greater amper¬ 
age will be required to lower the vacuum. 

Electrical Review, October 19, 1898. 

NOTE 30 —THE WAVE-LENGTH DEPENDS ON 
THE TEMPERATURE 

In Note 18 the wave-length was said to de¬ 
pend upon the velocity of impact. In this note 
temperature is considered. Plate n, Figure 30, 
shows a modification of the tube described and 
figured in the Electrical Review for December 
1,1897. There is a receptacle for a thermometer 
to show the temperature of the water escaping 
from the hollow target. If this water is kept at 
five degrees Centigrade, a higher voltage is re¬ 
quired to produce X-light of a given wave-length 
than when the water has a higher temperature. 
On the other hand, by using a lower voltage or 

26 For a simple hand-pump refer to Note 173. 
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vacuum and increasing the number of impacts 
on the target, by increasing the amperage, an 
uncooled target can be made so hot it radiates 
ordinary light, and yet the tube will not yield 
X-light because the force of impact is not great 
enough to heat the individual particles of the 
cathode stream sufficiently to produce the short 
vibrations which are X-light. In practice a very 
high temperature of the target is not desirable 
because the shock of impact of the rushing par¬ 
ticles of the cathode stream on such a target is 
less violent and therefore less efficient in produc¬ 
ing the enormous temperature of these particles 
which is essential. We are unconscious of this 
temperature because at present there are no 
means of producing such rapid vibrations in a 
sufficient number of particles to constitute a 
mass such as we think of as a source of heat. 
By using a very high vacuum and voltage, a 
temperature 27 perhaps higher even than our sun 
can be produced, one at which some of the so- 
called elements can be decomposed, and here 
the vacuum tube opens a new world. 

Electrical Review, August 3, 1898. 

NOTE 31 — ON HAVING THE TARGET SEP¬ 
ARATE FROM THE ANODE AND NEARER 
THE CATHODE 

In Note 18 it was said the wave-length de¬ 
pended upon the velocity with which particles 

27 Note added 1903. — The word temperature is not used 
to express a state of vibration due to combustion. It is 
employed to indicate a more persistent state of vibration 
from impact than the single pulse of the Stokes theory. 
Refer to Notes 65, 75, iog. For Rowland’s criticism of 
Stokes’ theory refer to The Physical Papers of Henry 
Augustus Rowland, page 584, Johns Hopkins Press, 1902. 
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from the cathode struck the target. The force 
of impact varies and is less at three inches than 
at a nearer point 28 Therefore when, as shown 
in Plate 6, Figure 2, Note 16, the target is be¬ 
tween the terminals and nearer the cathode, the 
velocity of impact should be greater than when 
the target is the anode. By adopting this con¬ 
struction advantage may be taken of the high 
initial velocity due to the difference of potential 
we can maintain by having the terminals three 
inches apart, and yet by placing the target at 
one and one-half inches from the cathode, the 
molecules may be made to strike it with a higher 
velocity than they would if they continued their 
flight to the anode and used this as a target. 
So with a given voltage we should be able to 
generate light of a shorter wave-length or of the 
same wave-length with a lower voltage. The 
latter is a matter of some consequence, as it 
should enable a smaller generator to be used. 29 
Another possible advantage is the shielding of 
the cathode discharge from the anode rush de¬ 
scribed in Notes 20 and 21. Only tubes with 
more than one terminal are considered, because 
this is the type in common use. Mr. Tesla’s 
tubes described in Thompson and Anthony’s 
work on X-light, though a much more interest¬ 
ing form, are at present rarely employed outside 
the laboratory of this great discoverer. A modi- 

28 This is contrary to the general opinion, which is that 
the nearer the terminals, the higher the resistance. Refer 
to Note 136 C, where an experiment is mentioned showing 
the resistance rises as the terminal distance increases. 
The common error arose from neglecting to consider the 
condition of the gases of the terminals. 

29 Note added 1903. — For the disadvantages consult 
Note 66. 
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fication of one of these was shown in Plate 8, 
Figures D and DI. This can be used either as 
a single or double terminal tube, though it was 
constructed to combine Mr. Tesla’s single elec¬ 
trode with the Crookes and Roentgen plan of 
bringing the cathode stream to a focus, and to 
these was added the cooled target As it has 
been said the wave-length depended upon the 
voltage, it might be supposed with the very high 
potential which can be maintained when having 
one terminal only connected with the generator, 
the tube might not be suitable for generating 
light of the longer wave-length required for dis¬ 
tinguishing between the soft tissues of the human 
body; but this is of no moment, for it is only 
necessary to use a lower vacuum, thus making 
the wave-length longer by diminishing the ve¬ 
locity of impact It is practically impossible to 
get so high a voltage the wave-length cannot 
be controlled by the degree of the vacuum, and 
when it is high enough we can realize a dream 
and discard the vacuum tube as an essential in 
the production of this light. 

Electrical Review, August 3, 1898. 

NOTE 32 —ON THE SIZE OF CATHODES 

For X-light to be of much use in medical diag¬ 
nosis it is necessary to have a generator of suffi¬ 
cient power to send the light through the adult 
body at a distance of at least three feet from the 
radiant area on the target of the tube. Shorter 
distances produce marked distortion of the in¬ 
ternal organs, a matter of grave importance in 
studying the heart and determining its real size 
in disease. This distortion is also a serious 
matter in estimating the relative sizes of organs 
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lying in different planes, the one farther away 
being made to appear relatively too large. Six 
feet is a much better distance, but unfortunately 
there are no commercial generators powerful 
enough to furnish a proper light at this distance, 
and such an apparatus is necessarily expensive, 
costing one thousand dollars even when made 
at home. As three feet taxes the best commer¬ 
cial generators to their limit, it is necessary in 
using the fluoroscope to economize power by 
sending the electric surges as slowly as is con¬ 
sistent with a steady light. 30 Two hundred 
surges a minute are said to do this, but it is nec¬ 
essary to have twelve hundred a minute to have 
the illumination of the screen appear steady. 
As every surge must give force enough properly 
to illuminate the body, it is necessary to make 
each of as large an amperage as possible with 
the generator employed. This may be done by 
filling the condenser as full as possible in one- 
twentieth of a second, which is the maximum 
time force can be allowed to accumulate for a 
single surge. When an attempt is made to de¬ 
liver this amperage from a cathode of ordinary 
size, the electricity seems to have difficulty in 
escaping from the concave side of the cathode 
in a normal manner. As a result the lateral 
sparking mentioned in Note 27 is produced. If 

30 Note added 1903. — As it is now known from the ex¬ 
periments on animals mentioned in later notes that X-light 
can produce death by its effect upon internal tissues, this is 
an additional reason why in fluoroscopic examinations the 
total quantity of X-light passing through the patient 
should be reduced as far as possible by the method men¬ 
tioned, — by taking advantage of the duration of the fluo¬ 
rescent light produced by the shortest possible electric 
surge. 
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the cathode is placed in a tube at the end of the 
bulb and near the walls -as in ordinary com¬ 
mercial tubes before the defects of this position 
were discovered-, the glass is soon broken. To 
overcome these difficulties the cathode should 
be placed as shown in Note 30, Plate 11, Figure 
30; Note 20, Plate 9, Figure 5, and instead of 
being less than an inch in diameter, which is 
common, it should be two inches or more. 
These large cathodes are not necessary with 
small generators. In conclusion, two things 
are to be made prominent: the cathode acts as 
a condenser; the size of the cathode should be 
in proportion to the size of the surges. 

Electrical Review, August 3, 1898. 

NOTE 33 — PERFORATED CATHODES 

At a certain stage of the vacuum only the 
edges of the cathode appear active. At a higher 
vacuum only the centre of the cathode seems to 
be the source of a cathode stream. These ap¬ 
pearances have led observers and tube-makers 
to consider a small cathode as good as a large 
one. In previous notes attempts were made to 
prove the fallacy of this, and here a cut of one 
of the perforated cathodes used in the experi¬ 
ments is given. A glance at Plate n, Figure 31, 
will show it has a solid centre as large as the 
average cathode, and a wide, solid rim. If only 
the edges or centre of a cathode were active, 
this one should be as efficient as though it was 
solid, but it is not. The cathode stream from it 
is broken up, and so little strikes the proper 
point on the target, this is not made red-hot by 
a current which would melt it with a solid 
cathode of the same size. The appearances of 
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perforated cathodes of various designs are very 
beautiful, as are the figures they form on the 
glass walls. Both are worth careful study. 

Electrical Review, August 3, 1898. 

NOTE 35 —COVERING THE TARGET WITH 

ALUMINUM 

If an X-light tube having an aluminum 
cathode and a platinum anode is examined 
after it has been used a considerable time, a 
deposit of two colors will be found on the walls. 
There is a more generally diffused purple de¬ 
posit 01 from the cathode and a less generally 
diffused brown deposit from the platinum. For¬ 
tunately the latter deposit is less in front of the 
target, otherwise the amount of X-light yielded 
by the tube would be more rapidly reduced than 
it is by use. As the deposit does somewhat 
diminish the efficiency of the tube, covering the 
target with a thin layer of aluminum was tried. 
Such a target is shown in Plate 13, Figure 32. 
Plate 13, Figure 33, illustrates the same idea ap¬ 
plied to a cooled target. It was hoped the 
platinum would act like the silver coating at the 
back of a glass mirror and prevent the loss by 
transmission which was supposed to take place 
when aluminum was used as a target. This 
experiment was tried two years ago, and little 
practical importance is now attributed to this 
form of target, for the inefficiency of aluminum 
is not so much due to its transparency to X-light 
as to a fact this experiment pointed out, — the 
individual particles of the cathode discharge are 
not raised to so high a temperature by the same 
voltage when they strike an aluminum target as 

31 Consult Note 87. 
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when they strike one of platinum or some allied 
metal, because the shock of impact being less 
sudden, heat is developed during a longer time 
and therefore never attains the maximum. 32 

Electrical Review, August 17, 1898. 


NOTE 36 — DIAPHRAGMS FOR X-LIGHT TUBES 

So many experimenters, the writer among 
the number, have invented the diaphragm for 
sharpening the shadows cast by objects in the 
path of X-light, it is a matter of some difficulty 
to determine to whom the credit belongs. The 
use of a diaphragm is described in an article by 
Leeds and Stokes in the Western Electrician 
for March 14, 1896. Considering the value of 
diaphragms, it is remarkable they should have 
practically gone out of use. As the power of 
generators is increased, it becomes more im¬ 
portant to employ them, because, as stated in 
Note 17, a powerfully excited tube gives X- 
light over a large surface beside the radiant 
area on the target. 33 Diaphragms have always 
been made of metal, 34 but this is objectionable, be¬ 
cause a conductor placed between the terminals 
of a tube reduces the length of the air-column 
and consequently the available spark-length, be¬ 
sides increasing the danger of puncturing the 
tube. To overcome these difficulties, lead glass 
over half an inch thick was tried. The arrange¬ 
ment is shown in Plate 12, Figure 34. It is a box 
of wood to hold the tube, and a frame for the glass 

32 Refer to Notes iog and 109 A. 

33 Refer to Note 149 for improved diaphragms. 

34 Note added 1903. — With low-resistance tubes or 
those with automatic regulators, metal diaphragms are 
satisfactory. 
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plate, GP, which is one foot square with a three- 
inch hole in the centre. Covering the hole is 
another circular glass plate, DP, with a smaller 
hole in the centre. The latter plate can be re¬ 
moved and one with a hole of a different size 
substituted. The plates are held in contact by 
the screws, S and S, on the ends of the two arms, 
A and Ai. As stated in the first article on this 
subject, this is the principle of Zentmayer’s mi¬ 
croscopic stage applied to another purpose. It 
enables the experimenter easily to bring the 
opening of the diaphragm in proper relation to 
the radiant area on the target Plates 12,13, Fig¬ 
ures 34 and 35, show the tube-holder in position 
for examining a patient in a vertical position; 
Plate 13, Figures 36 and 37, its positions above or 
below the patient when he is lying down. The 
whole holder has a vertical range of six feet 

Electrical Review, August 17,1898. 


NOTE 37 —COOLING THE TARGET WITH 
METAL VANES 

Instead of using water to cool the target when 
moderate amperage is employed, it is sufficient 
to put a copper stem into the hollow platinum 
target and expand the end into four vanes, as 
shown in perspective and section in Plate 13, 

Figure 38 A. -Electrical Review, August 17, 1898. 

NOTE 39 —ON SOME ADVANTAGES OF HIGH 
ELECTRO-MOTIVE FORCE 

For part of these experiments a comparatively 
high electro-motive force has been used, not, 
however, so high as employed by Trowbridge 
and Burbank, for none other than Great Jove 
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has such potentials at command. One of the 
generators used contains eight revolving glass 
plates, each six feet, and eight stationary plates, 
each six and one-half feet in diameter. With 
this apparatus, which supplies a constant stream 
of electricity for any number of hours, it is prac¬ 
tical to produce radiant energy of the wave¬ 
length required for the manifestation of X-light 
with a vacuum so low as to be equal in resist¬ 
ance to only one-sixtieth of an inch of air. This 
is a distinct advantage, because it is easier for 
the makers to furnish tubes with low than with 
high vacua, while by beginning with a low 
vacuum and a long spark-gap in series with the 
tube, there are longer working periods between 
adjustments of the vacuum with the oxygen 
regulator, for it is only necessary to shorten the 
spark-gap, as the resistance of the tube rises, to 
keep the character of the radiation constant. On 
these and other accounts generators of high 
electro-motive force are recommended for hos¬ 
pitals and office use, where portability is not 

important.-Electrical Review, October 19, 1898. 

NOTE 41 — ON TEMPERATURE 

As in every particle which is raised to a high 
temperature by its impact upon the target, the 
heat 35 must afterward decline, a tube that is 
generating Roentgen radiations of short wave¬ 
length is at the same time producing other radia¬ 
tions composed of longer waves down to, in¬ 
cluding and below those of ordinary light. This 
would be true, even if the particles of the cathode 
stream were annihilated after their heat of im- 

35 Note 30. 
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pact had departed. As, however, they rebound 
from the target, many of them striking the glass 
walls of the tube, this second impact not only 
produces luminescence of these walls, but again 
raises the temperature of the particles suffi¬ 
ciently to make a second source of Roentgen 
radiation -of longer wave-length- in all cases 
where the initial velocity was very high. This 
is one reason why powerfully excited tubes of 
the ordinary reflecting form give less perfect 
definition than less excited ones. In the former, 
the source of Roentgen radiation, not being con¬ 
fined to the target, consists of a bright central 
nucleus surrounded by a less bright halo, which 
is due to the rebounding particles striking the 
glass wall, as well as to the impact of the anode 
rush described in Notes 17 and 21; hence the 
importance of a diaphragm. 36 

Even with this means of reducing the area of 
the source of utilized energy, sharp definition is 
not obtained from a highly excited tube of the 
ordinary reflecting focus type, without too much 
limiting the field for anything but small objects, 
though by a modification, which consists in 
placing very near the target a piece of opaque 
metal with a hole in it through which the radia¬ 
tions must pass before they can reach the ob¬ 
ject to be examined, better results have been 
obtained. Figures of these tubes will be pub¬ 
lished later if the matter is of sufficient interest. 
With a direct-acting tube, 37 such as was described 
in Note 9 and afterward illustrated, the defini¬ 
tion is always fine, however powerfully the tube 

36 Note 26. 

37 Direct-acting tubes are recommended in Therapeu¬ 
tics. Refer to Notes 166 and 167. 
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is excited, for a diaphragm with a small hole 
can be used without limiting the angle of the 
field, because the opening of the diaphragm is 
practically in the same plane as the source of 
the radiations. An improved tube of this type 
is shown in Plate 14, Figure 41 A, with sufficient 
detail to be understood by any one who has 
read the previous notes. However, there is one 
defect in this type. The impact of the cathode 
stream is upon aluminum or other light metal, 
therefore the wave-length of the radiation pro¬ 
duced by the same electro-motive force is longer 
than in a tube of the reflecting focus type, where 
the impact of the cathode discharge may be 
upon platinum or heavier metals. In this con¬ 
nection it would be well to refer to Note 3s. 38 

Electrical Review. 


NOTE 41 A —X-LIGHT 

Accepting from the beginning the statement 
made by Crookes many years ago that the 
cathode stream was composed of material par¬ 
ticles, it seemed probable when Roentgen’s dis¬ 
covery was announced that the wave-length of 
this new form of radiation would depend upon 
the temperature to which the particles of the 
cathode stream were raised by their impact 
upon the target. To test this, a tube was con¬ 
structed in 1896 in which the metal target was 
hollow and could be cooled to any desired tem¬ 
perature. With tubes of this kind many experi¬ 
ments have been made, a few of the results 
which seemed likely to be of interest being 
published from time to time as a series of short 

38 Refer also to Notes 109 and 109 A. 
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notes in the Electrical Review during 1897-98. 
As they are scattered over a considerable period 
owing to the infrequent intervals available for 
preparing them, this summary of a few of the 
observations is now made. The cause of X-light 
is a high temperature of the originating particles. 
The wave-length of the radiation depends 
upon the temperature of these particles. Their 
temperature is due to several conditions: First, 
on the velocity with which they strike the 
target; the higher the velocity, the greater their 
temperature. Second, on the angle at which 
they strike; the greater the angle, the higher 
their temperature: a glancing blow not stop¬ 
ping the particles as suddenly, their tempera¬ 
ture never reaches a maximum. Third, on the 
nature of the target; the denser the target, the 
higher their temperature, because the denser 
metals stop them most suddenly. Fourth, on 
the temperature of the target; the colder the 
target, the lower their temperature, — a target 
cooled below zero yields less light than when 
the temperature is several hundred degrees 
higher. On the other hand, many observa¬ 
tions indicate that a temperature sufficient to 
soften materially the surface of the target di¬ 
minishes the efficiency of the tube. 

The velocity with which the particles strike 
the target depends upon several conditions. 
First, on the electro-motive force; the higher 
this is, the greater their velocity. Second, on the 
distance of the target; the greater the distance, 
the less violent the impact. Third, on obstruc¬ 
tions on the way. These arise from various 
causes, — the degree of the vacuum; the form 
of the tube; the amount of harmony between 
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the vibrations of the exciting current and the 
tube. One can get a good idea of what is going 
on in a tube when harmony is absent by look¬ 
ing out of a rear window of his town house 
during a wild snow-storm and watching in 
the narrow alley with its irregular sides the 
tempestuous rush of the snow as it is driven by 
the constantly changing reflections of the wind. 
Fourth, on the weight of the particles; a higher 
electro-motive force is required to deliver 
mercury particles at the target with a given 
velocity than those of aluminum and oxygen. 
The amount of light depends upon the quantity 
of energy utilized at the target; with a given 
velocity of impact the greater the amperage, 
the more the light. 

Definition depends on several conditions: 
First, on the size of the radiant area on the 
target: the smaller this is, the better the defini¬ 
tion; therefore the target should not be at the 
theoretical but at the real focus of the cathode 
discharge, the distance of which from the 
cathode depends upon the degree of repulsion 
between the particles forming the discharge, 
and is a result of the intensity of their charges. 
For the degree of exhaustion generally em¬ 
ployed the focus is twice the length of the radius 
of the cathode curvature or double the theoreti¬ 
cal distance. Second, on the steadiness of the 
radiant area, due to harmony and right propor¬ 
tion between the size of the cathode and the 
surges. Third, on eliminating other light sources, 
such as the second impact or that of rebound; 
the anode rush ; the secondary source. Fourth, 
on the proper form of the tube. Fifth, on the 
use of a diaphragm. Sixth, on shielding the 
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object to be photographed from aerial reflections 
in the room by using opaque metal plates closed 
as far as possible that no Roentgen radiation can 
reach the object except in straight lines from 
the target. 39 Seventh, on maintaining a consider¬ 
able distance between the tube and the object, 
thus producing shadows of nearly normal size, 
a matter of importance in medical diagnosis. 
Eighth, on the quality of light: it is unwise to 
flood the tissues with light of any wave-length 
expecting thereby to bring out more detail. One 
of the reasons why a photograph often shows 
more detail than the fluoroscope is the smaller 
amount of light needed to affect the plate than 
to give clear images on the screen. 

The form of tubes. — A tube should be of 
sufficient length to admit of the use of a high 
electro-motive force. The cathode should be in 
proportion to the surges; largest for large con¬ 
densers, smaller for Tesla coils, where the 
amperage of each surge may be less on account 
of the rapidity with which they come. There 
should be a simple method of altering the 
vacuum to enable a large amperage to be sent 
through the tube for a long time without need 
of re-pumping. 

The target. — This should be so constructed 
as to enable a large amperage to be used without 
injury and so arranged its temperature may be 
varied according to the kind of radiation desired, 
for in the same tube, by changing the tempera¬ 
ture of the target and the velocity of impact, 
light can be made of any wave-length from the 
shortest Roentgen down to, including and below 
that of ordinary light. 

30 Note added 1903. — A matter still neglected. 
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Distance of the cathode. — This should be less 
for small than for large generators. The cathode, 
being a rapid firing gun, should be placed in the 
most efficient position for regular and rapid 
loading, being shielded from the anode rush. 
The walls of the tube should be of such curva¬ 
ture as to prevent the return stream from caus¬ 
ing collisions with the normal cathode discharge 
as well as to insure a regular circulation. The 
target should be in a line between the cathode 
and anode, or the cathode discharge will not 
strike with efficiency. When the anode is behind 
the cathode the concave surface of the cathode 
gives off so little force that the target is no 
longer an available source of Roentgen radiation 
with ordinary generators, while a diffuse stream 
of particles rises from the convex side and by 
its impact upon the glass walls gives rise to a 
broad area of X-light. The cathode discharge 
is therefore not independent of the position of 

the anode. — The American X-Ray Journal, January, 1899. 

NOTE 42 — ON GENERATOR TERMINALS IN OIL 

Soon after Roentgen’s discovery was an¬ 
nounced, Professor Trowbridge cooled the dis¬ 
charge tube by oil. Mr. Tesla developed the 
method and published a figure of the apparatus. 
Like most of the early work, it has been lost, 
because the great experimenters will not take 
the time to say the same thing over and over. 
While using this method a peculiar phenome¬ 
non was observed which is here described. At 
the anode end of the tube the oil fairly boiled, 
not in temperature but in appearance, the sur¬ 
face being raised and in constant motion. This 
was striking, for no bubbles were formed. At 
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the cathode end there was less disturbance, 
though a match appeared alive, darting to the 
terminal and rushing back again, repeating the 
motion at short intervals. When the tube was 
removed and the terminals placed 15 inches 
apart, the phenomena were very marked, the 
surface of the oil near the anode being raised a 
quarter of an inch. Here in the liquid dielectric 
was a similar process to what takes place in air; 
in other words, a liquid brush discharge. 

Electrical Review, January 25, 1899. 


NOTE 44 —ON HYDROGEN AND OXYGEN 

To make most of the light of short waves use 
hydrogen, because the same electro-motive force 
causes its particles to strike the target at a higher 
velocity, and therefore they are raised to a higher 
temperature, producing more short waves. In 
this case the target should be of the most dense 
metal, because, as stated in Note 35, the shock 
of impact is more sudden, the heat in conse¬ 
quence reaching a higher degree. To generate 
light of mostly longer waves use oxygen, which, 
being heavier, strikes the target with less velocity 
when the electro-motive force is the same. The 
particles are therefore not raised to so high a 
temperature, the waves being in consequence 
longer. Oxygen has one advantage for a 
tube with an uncooled target—it does not 
disappear so rapidly, the vacuum requiring less 
frequent adjustment. These statements apply 
to the ordinary types of commercial appara¬ 
tus. With generators of moderate electro¬ 
motive force, large amperage or enormous 
frequency, other considerations come in. 

Electrical Review, January 25, 1899. 
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NOTE 45 —ON HARMONICS 

After reading the notes published in this journal 
it is desirable to add a few words on some points 
already touched upon. The wave-length of the 
X-light was said to depend upon the velocity 
with which the particles struck the target and 
upon the temperature to which they were raised 
by the force of the impact As these particles 
are small the heat declines rapidly, the train 
of waves being short, the length of the waves 
increasing as the heat declines. The amount of 
X-light was said to depend upon the amperage 
utilized at the target, and as this is not the same 
as saying to increase the light it is only neces¬ 
sary to increase the amperage, the necessity of 
harmony between the tube and generator was 
considered, a matter which each new day of 
experience showed to be of prime importance. 
For example, it is possible to use the entire out¬ 
put of the large Holtz machine mentioned, prob¬ 
ably the most powerful of its type, and not get 
as much light from a tube as when it is excited 
by a very small machine of the same kind. Per¬ 
haps no electrician but Mr. Tesla realizes the 
imperative necessity for harmonics for econom¬ 
ically converting a long into a short vibration. 
The remarkable photographs he has shown in 
this journal of electricity converted into light 
are due to his recognition of this principle. 

The poets are the true seers, and the discoverers 
whose minds are most like theirs are those who 
first catch glimpses of remotest laws. Emerson 
has already been quoted as saying “ the atoms 
march in tune.” This remark is again men¬ 
tioned as showing the necessity of adjusting the 
apparatus to make the discharges from the con- 
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cave terminal follow each other in regular order 
at periods which are harmonics of the wave¬ 
length of the X-light to be generated by the im¬ 
pact of these discharges on the target. Only in 
this way can the most light be obtained with , 
the least amperage. Trowbridge has said an 
apparently single surge is composed of a multi¬ 
tude. The rate of these should be adjusted. So 
simple a thing as changing the condenser dis¬ 
charge with a static machine will make the dif¬ 
ference between a well or badly lighted tube. 

Electrical Review, January 25, 1899. 


NOTE 45 A — AN X-LIGHT TUBE WITH AN 
INTERNAL DIAPHRAGM 


In the accompanying Plate 16, Figure 42, is 
shown a form of internal diaphragm tube men¬ 
tioned in Note 41. For most medical work the 
best definition is of less importance than the 
amount of light, but there are structures like 
the teeth and bones where it is valuable. By 
combining the internal diaphragm with the 
thick glass diaphragm shown in Plate 12, Fig¬ 
ure 34, and in section in Plate 16, Figure 42, the 
definition is improved, and if, in addition, the 
part to be photographed is covered by a perfo¬ 
rated screen of non-radiable material to prevent 
diffused light and reflections from reaching it, 
better results will be obtained. 40 The appear¬ 
ance of the tube when excited is shown in Plate 
15, Figure 43. The second light ring is pro¬ 
duced by the forces which come through the 
opening in the diaphragm. The wide dark ring 
is the shadow of the diaphragm. As everything 


40 Refer to Note 174 for receipt for making cloth non^ 
radiable. 
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beyond this second light circle is cut off by the 
external diaphragm, practically all the waves 
which are used come through the central open¬ 
ing in the internal diaphragm, making the 
utilized radiant area always small. 

Electrical Review, February 8, 1898. 


NOTE 46 —THE ANODE RUSH 

In Note 20 the anode rush was mentioned 
and its effects on the target figured in Note 21. 
Here is an illustration of the deposit it produces 
on the glass wall of the tube. Plate 18, Figure 
44, is a half-tone from a photograph of a hollow 
target intermolecular regenerative tube which 
has been excited six hundred hours without re¬ 
pumping. Notice the central dark figure from 
the vicinity of which branched sprays, like 
lightning discharges, are given off. They are 
light on a dark ground. In addition to this 
central figure observe others, one on each side, 
also with branching lines. If the tube could 
be turned one-fourth of a revolution on its 
long axis the dark central deposit would be 
found near the place where the anode rush 
would strike the glass if it was given off perpen¬ 
dicularly from the surface of the target. This 
tube was purposely kept in harmony with the 
generator. In Plate 17, Figure 45, is shown 
a tube, which has been purposely run out of 
harmony to show discord as a visible metallic 
deposit on the glass, to illustrate the importance 
of tuning if we wish to economize power. Here 
the Cro okes’ 41 stream was kept flashing and 

41 Note added 1903. — Varley discovered the cathode 
stream and the force of its impact, therefore it should be 
called the Varley stream. 
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spattering. By using a powerful generator, care¬ 
fully focussing the stream on the target and using 
a very light gas for the vacuum, one form of the 
anode rush may be seen. The platinum target 
must be very thick or it will be perforated in 
a moment, because the sudden stopping of the 
stream at the impact area of the target raises 
the platinum to vivid incandescence, small pieces 
of the melted metal being thrown off, remaining 
visible as minute stars even at a distance of half 
an inch in front of the target. These stars do 
not come off exactly perpendicularly to the sur¬ 
face, but Spread. 42 - Electrical Review, February 8, 1899. 

NOTE 47—THE SEEHEAR 

In looking at the heart or lungs it is a comfort 
to hear what they are saying and to be able to 
draw what is shown on the screen. The in¬ 
strument here figured enables this to be done. 
As shown in Plate 19, Figure 46, it consists of 
a frame to which one or more flexible tubes are 
attached, terminating in the ear pieces of a 
stethoscope. The frame makes the rim of the 
sound chamber, the bottom of which is a sheet 
of some trans-radiable material, 43 with a hole in 
it, through which comes the sound. This sheet 
can be quickly changed for another, with a 
hole in a different place. As here shown it is 
approximately right for some heart sounds, 
when this organ is clearly outlined on the 
luminescent screen together with the dia- 

42 Refer to Note 3 for spreading of cathode stream. 

43 The words trans-radiable or radiable and non-radi- 
able used in these notes are adopted from H. H. F. 
Hyndman. 

55 


(C) Jeff Behary 2019 


97 



NOTES ON X-LIGHT 

phragm. The other side of the sound chamber 
is formed by the luminescent screen. In front 
of this is a sheet of celluloid or glass 44 to protect 
the screen, and over it a sheet of tracing cloth. 
This tracing cloth is an arrangement of Dr. 
F. H. Williams for making permanent records 
of his chest cases, by marking two fixed points 
on the tracing cloth and then sketching in out¬ 
lines of dull or light areas. All parts of the 
apparatus are held together by the clamps. To 
show the position of the hole in the back of the 
sound chamber, a curved piece of non-radiable 
material is held by a spring clamp to the edge. 
This also serves as a reflector for sound waves. 
Plate 20, Figure 47, shows the arrangement in 
use. As the room must be dark, the photograph 
was made by flash-light. The same plan can 
be applied to a cryptoscope if graphic records 
are not required, in which case the examina¬ 
tions may be made in a light room. The size 
of the screen here figured is 12 by 14 inches. 
It is of the Kinraide non-phosphorescent type 
in order to get clear outlines of the beating 
heart. For women a smaller instrument can 
be used with advantage on account of the 
bust development, it being important to get 
the screen as near the heart as possible that 
its shadow may not be too large. 

Electrical Review, February 8, 1899. 


44 Note added 1903. — Glass, as shown in Note B -1896-, 
is essential to protect the observer from X-Light. With, 
powerful apparatus it must be much thicker and made of 
very dense lead glass. Refer also to Note 144 and to Note 
162, Plate 119, Figures 3 and 4. 
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NOTE 48 —ON SEEING AND HEARING YOUI^ 

HEART BEAT 

By placing a mirror in proper relation to a 
luminescent screen, Plate 21, Figure 48, — a man 
can see his own heart beat. By combining the 
mirror with the instrument shown in Plate ig, 
Figure 46, he can both see and hear the heart. 
A nervous patient, whose organs are sound, is 
sometimes much comforted by being shown 
through his own eyes that all is well. In using 
this instrument the room should be made dark. 
Another instrument is in use in which both 
screen and mirror are enclosed in a case with a 
small opening for the patient’s eyes. With this 
the examination can be made in a room with a 
light. It is, however, somewhat more clumsy 
than the one selected for illustration. 45 

Electrical Review, February 8, 1898. 

NOTE 49 —THE GIRDLE OF AN X-LIGHT TUBE 

In Thompson’s interesting book, Light, Visible 
and Invisible, on page 265, a figure of anX-light 
tube is given, which is here reproduced in Plate 
25, Figure 142. He says “as shown in Figure 
142, the rays are emitted copiously right up to 
the edge of the plane of the anticathode.” In 
Plate 22, Figure 4g, a tube is shown in an excited 
state, which was figured and described in Note 
16. What is usually called “ the line of demarka- 
tion,” is not a line between light and dark, but is 
a dark girdle about one-fourth of an inch wide, 
separating a brightly illuminated from a less 
illuminated area. The illuminated front area is 
not “ri ght up to the plane of the anticathode,” 

45 For the earliest reflecting cryptoscope refer to Note 
B -1896-. For later forms refer to Notes 155 and 156. 
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but in front of it If the target is cup-shaped 
with its concavity toward the cathode, the dark 
girdle will extend forward, being wider. This 
appearance is well shown in Plate 23, Figure 50. 
As the depth of the concavity in the target is 
increased, the front illuminated area is pushed 
more forward. This girdle can be made very 
narrow by using a flat target, a high vacuum 
and electro-motive force. As the illustrations 
to these last few notes are not all from photo¬ 
graphs, allowance should be made for the per¬ 
sonal element, though the artist tried to draw 
what he saw. In Plate 18, Figure 44, which 
is a photograph obtained after many struggles, 
the light branching lines did not show well on 
the half-tone. They were, therefore, retouched 
under a microscope in order to make them look 
natural. They are now a little too pronounced, 
though substantially correct. There are many 
appearances in vacuum tubes which would be 
described if it were not practically impossible 
to photograph them. Perhaps a way may be 
found. For example, many attempts have been 
made to photograph the corona of the tube, a 
phenomenon shown in the half-tone, Plate 24, 
Figure 51. But the appearances change so 
rapidly, the short exposure required does not 
give light enough to impress the plate. As it 
may be a long time before a photograph can be 
made of this, a cut is shown, taken from the 
vash drawing, to call the attention of others to 
he matter, which is of considerable interest from 
1 theoretical point of view. This is also true of 
he appearance called the girdle, which will 
>e discussed more fully, if good photographs 

:an be made of it - Electrical Review, February 8, 1899. 
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NOTE 50 —ROTARY TARGETS 

In Note 11, January 5, 1898, a revolving tar¬ 
get tube for experimental work was described. 
It is desirable to illustrate it in practical form, 
for if one does not care to use the cooled target 
tube shown in Note I., December 1, 1897, he 
will constantly be embarrassed by having his 
tube ruined by perforation of the target soon 
after it gets in prime condition. There is so 
much heat from the impact of the stream of 
radiant matter, no known substance can endure 
unless it is cooled. Platinum melts like ice in 
the sun when any considerable amperage is 
used. Increasing the thickness of the metal 
retards the inevitable, but a simpler way is to 
make the target revolve, thus bringing fresh sur¬ 
faces to receive the cathode stream. In Plate 
25, Figure 52, is shown such a tube in its 
simplest form, though here the revolving is not 
automatic. In Plate 25, Figure 53, the target is 

Of full Size.-Electrical Review, February 15,1899. 


NOTE 54 —MULTIPLE -X-LIGHT- 
PHOTOGRAPHY 

In this journal for July i, 1896, what appeared 
to be a new principle in radiography was men¬ 
tioned ; the taking of several photographs at 
one exposure. It ( has since been learned Prof. 
E. Thomson was the discoverer of this plan. 
As his method is not in use, renewed attention 
is called to it, for Professor Thomson is so oc¬ 
cupied with other things he probably will never 
take the time to mention it again. What a sur¬ 
geon wants, when he sends a patient to the 
Roentgen laboratory of his hospital, is to have 
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a picture of the injury delivered to him in a few 
minutes, to use in his diagnosis. When he 
finds he must wait some hours, or a day or two, 
he instinctively avoids the method, his time 
being too valuable to lose. Professor Thom¬ 
son’s method enables him to get not one, but a 
number of positives in a few minutes, one of 
which will almost surely be better than would 
be the single plate taken in the usual wayr The 
method consists in placing half a dozen sheets 
of bromide paper in a pile, and on top the part 
to be photographed. On developing all the 
prints together in one dish at the same time, six 
positives are obtained instead of one negative, 
and, by flooding these with alcohol, they can be 

dried at once. 46 - Electrical Review, February 15, 1899. 

NOTE 55 —CONCAVE ANODES 

There is nothing new in the idea of concave 
anodes, several experimenters having used them, 
notably Dr. Girdwood of Montreal. One or two 
appearances connected with them are mentioned 
which may be of interest First, as shown in 
Note 49, the girdle is broader and further for¬ 
ward than with the flat anode. Second, instead 
of the corona, Plate 24, Figure 51, Note 4g, there 
is a brilliant sun of smaller size than the anode 
and situated on the wall of the tube where the 
particles would strike, if they went off normal 
to the surface of the anode. This sun is sur¬ 
rounded by a halo. Third, there is less dis¬ 
charge from the back of the anode. Therefore, 
as the tendency in a vacuum tube is for the par¬ 
ticles to collect at the anode end of the tube, giv- 

40 Opaque celluloid films are better. 
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ing rise to uneven pressure, this form of anode 
has the advantage of sending most of the anode 
rush toward the cathode end, thereby, perhaps, 
helping to equalize the pressure and being com¬ 
pacted, it should interfere somewhat less with 
the cathode stream. As a concave anode can 
be as easily made to rotate as though it were 
flat, it need not burn out any faster. 

Electrical Review, February 15, 1899. 

NOTE 57 — LENARD AND ROENTGEN 

In Note 14, January 12, 1898, a reason why 
Lenard’s rays were feeble was given. Other 
experiments and comparisons, with a study of 
Lenard’s work, have shown the discovery of the 
new light was due to Lenard and not to Roent¬ 
gen ; that X-light was known when Roentgen 
took up the investigation, and should therefore 
have been called Lenard’s light instead of un¬ 
known light. What justly brought Roentgen 
into such prominence was his observation that 
the light of Lenard would penetrate the human 
body. Fraught with such possibilities for good 
to the race, it overshadowed the primary dis¬ 
covery. The same thing has happened more 
recently with a far more interesting discovery — 
the so-called Zeeman effect — a change in the 
spectrum lines in a magnetic field. The real dis¬ 
coverer was Fievez.- Electrical Review, March 22, 1899. 


NOTE 58 —X-LIGHT TUBE WITH BOTH TER¬ 
MINALS HOLLOW 

When the first efforts were made to construct 
efficient vacuum tubes for Dr. F. H. Williams, 
who has done most to prove the prime import- 
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ance of Roentgen’s discovery in medical diag¬ 
nosis, little was known about the subject. The 
tubes would bear but slight force, the light in 
consequence being feeble. The vacuum rose 
rapidly until the quality of the light rendered it 
unfit for distinguishing between the human tis¬ 
sues and soon went out altogether. Attempts 
were made to discover principles which, when 
applied, should overcome these defects. The 
target was cooled to permit of the use of more 
force. Some part of the walls of the tube was 
made of metal, hoping to send in particles be¬ 
tween the molecules to lower the vacuum. In 
these notes have been shown various ways of 
accomplishing these results, and some things 
which turned up on the way, part real and others 
perhaps unreal, have been mentioned; but even 
illusions may not be without some value, else 
why should Father Felician have said, “ Trust to 
thy heart and what the world call illusions ” ? 

As there is no end to the improvements which 
others will make in this field, these princi¬ 
ples are stated again in order to prevent their 
being covered by a patent. Patents in medi¬ 
cine are unwise and should not be granted. 
In Plate 26, Figure 55, a reasonably power¬ 
ful, simple and graceful tube constructed on 
the ideas mentioned is shown. 

Electrical Review, March 22, 1899. 

NOTE 59 — INTERMOLECULAR JOURNEYS 

Here is stated concisely what some who have 
read the previous notes have failed to under¬ 
stand ; namely, material particles can be made 
by electricity to pass between the molecules of 
cold, dense, homogeneous metals. This is true 
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of even the densest metals obtained for experi¬ 
ment. Mr. Tesla, who always sees everything 
in the direction he is looking, said in this jour¬ 
nal three years ago that particles of gas from the 
interior of a vacuum tube passed outward 
through the glass. These outward journeys left 
the tube in too exhausted a condition to do 

its work. Electrical Review, April 26, 1899. 

NOTE 60 —SYMMETRY IN TUBES 

In designing the aim should be to combine 
efficiency with beauty. As before mentioned, a 
regulator on the side of a vacuum tube is not 
pleasing. Therefore attempts were made to find 
better positions. Some results as applied to 
cooled terminal tubes have been shown. In 
Plate 27, Figure 56, the same plan is applied to a 
tube with an uncooled target. The regulator is 
on one end of the tube serving also as a support 
for the anode stem and as a place to attach a 
wire from the generator. Rotary target tubes 
are illustrated, because these are in use in a 
large hospital, where there is an apparatus that 
soon perforates a stationary uncooled target of 
the usual kind. It is now three years since a 
tube was made with a cooled target, which 
would bear ten times the power of the genera¬ 
tors in use, but even at the present time there 
is no commercial apparatus where the power is 
sufficient to make them essential. No clear idea 
of the possibilities of this invaluable method of 
medical diagnosis can be formed from the results 
obtained with the best commercial apparatus. 
They give no better results in photography than 
the remarkable ones shown by Professor Good- 
speed three years ago. We must turn to the 
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experimental results of Tesla and Trowbridge 
to see what may be done. Take, for example, 
the fact that the latter has made a photograph 
of the bones of the hand in a millionth of a 
second. It would tax the best commercial gen¬ 
erator to the utmost to do this in less than two 
million times as long. What a vista this opens! 
If all the power of an ordinary generator is con¬ 
centrated on an oval spot on the target two 
millimetres long, a thin bit of platinum will 
stand the full force of the Crookes’ stream with¬ 
out melting. This gives some idea of how 
feeble such an apparatus is. Speaking of the 
Crookes’ stream reminds me this was discovered 
by Varley, who published his work in 1871. He 
not only observed the cathode stream, but also 
its effect on a pivoted mica vane. This is an¬ 
other illustration of what was mentioned in 
Note 57. But to return to the subject. Is it 
not singular that three years after Roentgen’s 
discovery of the transparency of the human 
body to some of Lenard’s rays this most impor¬ 
tant method of diagnosis should not have come 
into general use? Not one physician in a hun¬ 
dred employs it regularly, and yet with some dis¬ 
eases it enables the earliest diagnosis to be made. 
To show how important this is, take consump¬ 
tion, which is responsible for one-seventh of 
the deaths from disease. If every one would 
be regularly examined, a matter taking only a 
short time, most of the cases could be saved, for 
Williams has proved the signs can be detected 
so early, treatment is followed by prompt re¬ 
covery, many cases not even requiring a change 
of climate. This latter is of the utmost import¬ 
ance, as consumption is a disease of the poor, 
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who cannot often give up their work and go 
away. The fluoroscope in Dr. Williams’s hands 
is constantly showing evidences of old tubercle 
scars in patients who never suspected they had 
been attacked by the disease. This is a point 
of great interest, for if in so many cases nature 
has unaided effected a cure, with a little help 
from medicine, almost every case can be saved. 
These details may seem out of place in a non¬ 
medical journal, but they are introduced for a 
purpose. Outside pressure is needed to hasten 
the adoption of the most important method of 
diagnosis discovered in a lifetime. 

Electrical Review, April 26, 1899. 

NOTE 61 — ON GLASS WRAPPINGS 

Wrappings may have been appropriate for 
anything so old and dead as a mummy. For 
vacuum tubes, which are young and should 
be vigorous, they are out of place. They are 
fetiches worshipped long enough. With any 
considerable force they get knocked from their 
pedestals, falling down as discolored fragments 
in the tube. As the glass wrapping about the 
anode stem was the first to break, the effect of 
shortening the stem was tried, and finding this 
was an improvement, the wrapping was reduced 
and finally discarded entirely, as in the tube 
shown December i, 1897. Next, the wrapping 
about the cathode stem was shortened and 
would have been earlier abandoned if two 
great experimenters, Lenard and Tesla, had 
not definitely stated it was of value. For some 
time all coverings have been given up, not only 
without injury to the tube, but to its distinct 
advantage. A tube of this kind is shown in 
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Plate 27, Figure 56. The method of supporting 
the bare stems is excellent, and when these are 
of large diameter, three-sixteenths of an inch, 
the tube will bear any reasonable amount of 
jar in use or transportation. 

Electrical Review, April 26 , 1899. 


NOTE 62— AN ELECTROLYTIC HYDROGEN 
VACUUM REGULATOR 

Plate 27, Figure 57, shows the apparatus. It 
is a bit of glass tubing partly filled with acidu¬ 
lated water held in by the rubber cork, which 
serves also as the support. To charge the regu¬ 
lator tube with hydrogen, connect the current in 
such a way the gas will be liberated at the sur¬ 
face of the regulator tube, which should be of 
some metal that rapidly absorbs the gas. The 
device has amused me and may be of use to 

SOme one. 41 -Electrical Review, April 26, 1899. 

NOTE 63 —PENETRABILITY OF X-LIGHT 
INFLUENCED BY TEMPERATURE 

Edison and also S. P. Thompson found in 
1896 the penetrability of X-light was increased 
by cooling the exterior of the vacuum tube. 
Edison surrounded the tube with oil which was 
placed in a freezing mixture. 

These observations have been confirmed by 
others and have been quoted as showing the 
incorrectness of the fact stated in Note 30, that 
the wave-length of X-light depended on the 
temperature to which the particles of the ca¬ 
thode stream were raised by their impact on 


47 Refer to Note 77; Note 80, Plate 35, Figure 68. 
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the target. There is, however, nothing incon¬ 
sistent in these two facts. The reason why 
cooling the outside of the vacuum tube increases 
the penetrating power of the light is this, — the 
vacuum is kept higher, therefore the velocity 
of the cathode stream is greater, resulting in 
shorter waves. The shorter the waves, the 
denser the substance they will penetrate. 

How great a difference temperature makes 
can be easily observed by reading the gauge on 
the vacuum pump with the tube excited cold 
and again while hot Moreover, with a focus 
tube it is a simple matter to show that cooling 
the exterior of an excited tube does not make 
much change in the temperature of the target 
against which the particles strike, and this is the 
place where X-light originates, and where the 
temperature must be altered if we wish to study 
its effect on the character of the light. 

Electrical Review, September 20, 1899. 


NOTE 64 —THE EFFECT OF THE DEGREE OF 

THE VACUUM ON THE TEMPERATURE OF 

THE TARGET 

One of the interesting things in connection 
with vacuum tubes used to produce X-light is 
to see, as the vacuum rises, the changes in tem¬ 
perature of the target where the cathode dis¬ 
charge strikes. 

When the resistance is about equal to one- 
fourth of an inch of air, a powerful generator 
delivers so much force against the target as to 
quickly melt it, the platinum flying off as shoot¬ 
ing stars of glowing metal, 48 and there is so 

48 Refer to Note 46. 
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much light it is easy to read ordinary print sev¬ 
eral feet from the tube. 

If, however, the current is stopped in time to 
save the target, and pumping continued, a stage 
is reached where the same generator cannot 
make the target more than red-hot; and when 
the resistance is equal to 16 inches of air, it is 
impossible, with the same generator, to make the 
target even red. Yet keeping pace with this in¬ 
crease of vacuum, the penetrating power of the 
X-light rises. As the vacuum rises, a greater pro¬ 
portion of the energy appears as X-light and less 
as ordinary light and heat. Therefore, where it 
is practical to use high vacuums and obtain the 
accessary differentiation of tissues, it is desirable 
:o do so, on the ground of economy. 

At first high vacuums in new tubes were not 
iesirable, as they soon became too high, and 
lseless; but with the introduction of the inter- 
nolecular vacuum regulator this difficulty was 
>vercome. 

To restate the matter in a different way, it 
nay be said a vacuum tube is a source of heat, 
ight and X-light, according to the degree of the 
r acuum and the energy of the current, and 
/hat occurs is this: as the resistance rises, the 
umber of particles to carry the current is less, 
ut, as the current must be carried, each par- 
cle moves with greater velocity and, striking 
le target with greater force, gives rise to a 
irger proportion of short waves, — that is, of 
-light, — and a smaller proportion of longer 
raves, or those of ordinary light and heat. 

Electrical Review, September 20, 1899. 
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NOTE 65 —X-LIGHT TUBES FOR ELECTRO¬ 
LYTIC BREAKS 

When an electrolytic interrupter 49 is used to 
excite a single-focus tube, the definition is less 
perfect and the tube blackens sooner than with 
the usual forms of interrupters. By a single¬ 
focus tube is meant one where the anode, act¬ 
ing as a target, receives the discharge of a single 
concave-cathode, in whose focus the anode is 
placed, X-light originating at the small area 
where the cathode discharge strikes. 

What causes this loss of definition ? It is be¬ 
cause a larger proportion of the particles leav¬ 
ing the anode have a velocity approximating 
that of the cathode discharge. 

In other Words, the alternating character is 
more marked, approaching more nearly to the 
type of discharge of a Tesla coil. 

As a result, the particles forming the anode 
rush strike the tube in various places with suffi¬ 
cient force to heat the individual particles to a 
sufficiently high temperature to make them 
centres from which X-light radiates, producing 
in a more marked degree the phenomenon men¬ 
tioned in Note 17. It follows the single-focus 
tube is not the best for perfect definition when 
the electrolytic break is employed. 60 The double- 


49 Note added 1903. — An ordinary interrupter is used 
with a condenser to help the induced current to appear 
more unidirectional. When electrolytic interrupters are 
used with single-focus tubes, a series spark-gap is neces¬ 
sary to make the discharge through the X-light tube more 
unidirectional in order to avoid blackening and secondary 
sources of X-light. 

80 Note added 1903. — When the inverse discharge is 
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focus tube is a better type for this form of in¬ 
terrupter. There are two forms of double-focus 
tubes, 51 one invented by Prof. E. Thomson and 
the other by the writer. Professor Thomson’s 
tube is far more economical, as it utilizes the 
discharge from both terminals, but having two 
radiant areas for X-light, the definition is less 
perfect than the second form. A modification 
of Professor Thomson’s tube suitable for use 
with electrolytic breaks was mentioned in Note 
17. In Plate 30, Figure 61, is'shown the same 
tube in a later form. For much medical work, 
extreme definition is of less consequence than 
the amount of light. This tube is therefore an 
excellent type for Tesla coils and for use with 
electrolytic breaks. When the most perfect defi¬ 
nition is required with Tesla coils or with elec¬ 
trolytic breaks at a sacrifice of some light, the 
tube figured in Note 16 is suitable. In Plate 28, 
Figure 58, accompanying this note, is shown a 
more recent type of the same tube, improved in 
mechanical construction and more efficient. In 
Plate 29, Figure 59, the rotary target is applied 
to a tube of this form. As stated in Note 16, the 
light from the second area or that from the back 
of the target is thrown out of the field, leaving 
but one radiant area, which being of small size 
may be considered as a single point from which 
in every direction X-light is given off. Plate 31, 
Figure 60, is a diagram illustrating the plan on 
which the tube shown in Plate 28, Figure 58, is 
constructed. N shows where the normal cath¬ 
ode stream strikes the target, giving rise to a 

controlled by series spark-gaps, the definition with suitable 
diaphragms is satisfactory. 

51 The double-focus tube was invented by Roentgen. 
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sphere of light, half of which is cut off by the 
platinum. Of the resulting hemisphere only a 
cone of X-light is used which comes through the 
opening in the diaphragm. This is explained 
in detail in Note 36. D represents the point 
where the abnormal stream of particles strikes 
the target and from which X-light also spreads 
as a sphere, half of which is cut off by the plati¬ 
num. The resulting hemisphere cannot pass 
through the diaphragm, and in consequence 
cannot blur the definition. The drawings were 
made some time ago. The tubes have under¬ 
gone changes since, chiefly to make it easier for 
the glass-blower. It remains to consider why 
there is increased blackening of a single-focus 
tube when the electrolytic interrupter is used. 
It is due to the greater number of particles of 
platinum torn off from the anode. With the 
double-focus tubes, both terminals being alumi¬ 
num, the particles torn off from the metal and 
deposited on the glass do not discolor it so much. 
On this account also the double-focus tubes are 
superior where Tesla coils or electrolytic breaks 

are used. Electrical Review, September 20, 1899. 

NOTE 66 —THERE IS MORE LIGHT WHEN THE 
TARGET IS AN ANODE 

Lodge showed in 1896 the X-light started 
from the surface struck by the cathode rays. 
This was the opinion of Roentgen, but Lodge 
added the significant statement that the rays 
were best when the anode was the place struck. 
In Note 16 it was said if a tube was arranged 
with the target an anode and then by simply 
cutting a wire, while the light was shining, 
was made a target only, the useful light was 
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not sensibly diminished. Lodge was, however, 
correct. Various forms of tubes since made 
to test the matter by photography proved the 
exposure may be longer when the target is 
not an anode. The cathode stream, as shown 
by Varley and Crookes, is composed of ma¬ 
terial particles having charges of negative sign. 
When the target is an anode it attracts them 
as they approach it, increasing therefore their 
velocity. Hence the force of their impact on 
it is greater and the temperature to which they 
are raised is higher, which means, as shown 
in previous notes, a larger proportion of X-light 
to that of lower pitch. This is a point of im¬ 
portance in medicine, as it is desirable to 
shorten the duration of the exposure. 

Electrical Review, October 25, i8gg. 52 


NOTE 68 —OUTBURSTS OF HYDROGEN IN 
X-LIGHT TUBES 

In Note 29 some directions were given for 
pumping tubes for use with generators of con¬ 
siderable power. Further experience in prepar¬ 
ing tubes for still larger generators has shown 
many interesting phenomena, one of which, 
having a practical bearing, is mentioned here. 
In preparing a tube for such a generator it is 
well to make the vacuum high and also to drive 
out a considerable proportion of the gases con¬ 
tained in the glass and in the terminals. This 
will prevent the vacuum from falling so far 
when the tube is used. The ideal way is to 


52 Notes 14, 15, 16, 31, should be read, as they describe 
tubes with three terminals and explain some of the advan¬ 
tages of this construction. 
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have the pump arranged to exhaust the tube 
while it is lighted by the same generator on 
which it will be afterward used. Every hos¬ 
pital should therefore have a portable pumping 
plant for this purpose. 53 Until such an arrange¬ 
ment is commercially available this method is 
practical only for experimenters. In conse¬ 
quence, a tube requires a considerable period of 
readjustment before reaching maximum effi¬ 
ciency when used on a more powerful genera¬ 
tor than the one employed to light it while being 
pumped. If such a tube is observed when the 
current is first sent through it by the more pow¬ 
erful generator, the amount of light and defini¬ 
tion are both unsatisfactory, for the cathode 
stream is not normal. The energy being greater 
appears to have difficulty in escaping from the 
concave surface of the cathode, because the gas 
has been more thoroughly removed from the 
metal here than from the back. As a result, 
there are constant irregular outbursts of hydro¬ 
gen from the metal at the back of the cathode. 
The velocity of these particles is great enough 
for them to radiate X-light when they strike the 
glass walls of the tube. Their impacts also 
show as vivid green patches on the glass. If 
the tube is kept lighted, these appearances stop, 
the cathode stream becoming normal. Most 
of the power being now delivered in the normal 
stream on the radiant area of the target, the 
amount of available X-light increases and the 
definition improves. Continued observations 
show a considerable proportion at least of the 
particles, whose impacts on the target cause 

53 Refer to Note 173, containing an illustrated descrip¬ 
tion of a suitable apparatus. 

73 


(C) Jeff Behary 2019 


115 



NOTES ON X-LIGHT 


X-light, come from the metal of the cathode, 
and are not those in circulation in the tube. 
The cathode is, therefore, not only a 'muzzle¬ 
loading gun, but also a magazine arm highly 
charged with hydrogen bullets. 

Electrical Review, November i, 1899. 


NOTE 69 —A TARGET-ANODE WITH A SLIT 

At first the air was full of theories of X-light 
One was, the rays were streams of particles 
moving in straight lines; in other words, real 
rays instead of waves. In thinking of experi¬ 
ments to test the various theories, a number of 
tubes were made, one of which is shown in 
Plate 32, Figure 62. To avoid the diffusion 
which Lenard had observed when the rays were 
sent through air, they were transmitted in the 
same vacuum in which they were generated. 
In the tube shown, the target-anode is placed 
perpendicularly to the line of the cathode stem. 
The central portions of the Varley stream there¬ 
fore strike its surface perpendicularly, those 
forming the outer portions at a small angle. If 
the target presented a smooth surface to these 
particles, the result of this construction would 
be to concentrate them more than when the tar¬ 
get was placed at the usual angle of forty-five 
degrees, increasing the collisions: but as these 
particles are small and the surface relatively 
rough, this construction does not much increase 
the light yielded by a tube. In the tube figured 
the radiant area caused by the impact of the 
Varley stream is shown by the spot where the 
line extending from the letter R strikes the tar¬ 
get; while as close as possible to this area is a 
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slit made by riveting another piece of platinum 
to the target The width of this slit is one one- 
hundredth of an inch; its length in the direction 
the rays must pass through it is half an inch. 
The object of placing the slit on the target was 
to have it as near the place of maximum bril¬ 
liancy as possible. The rays in passing through 
the slit went forward in the direction shown by 
the diverging dotted lines to B. When a fluo- 
roscope or a photographic plate was placed 
against the tube at this point, the band of light 
was wider than it should have been if the rays 
were streams of material particles moving in 

straight lines. 51 — Electrical Review, November i, i8gg. 


NOTE 70 —AN X-LIGHT TUBE THAT WAS A 

BELL 

In Plate 33, Figure 63, is shown a tube in 
which the only support for the cathode stem is 
a hollow platinum regulator sealed to the glass. 
As a result, the cathode can vibrate slightly in 
the direction of the dotted arc, but not enough 
to touch the walls of the tube. The tube was 
exhausted to a high vacuum while lighted and 
hot. When cold the resistance was so high the 
Varley stream had difficulty in starting. As a 
result, there was the lateral sparking described 
in a previous note. Shortly the cathode began 
to vibrate. If the hand was placed on the bulb 


54 Note added 1901. — This only applies to uncharged 
particles. Charged particles would spread, as stated in 
Note 3. Refer to Note 109 A for an experiment showing 
that X-light is not a flight of particles either charged or 
uncharged. Refer also to Note 133 on an aluminum 
condenser. 
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between the terminals, the Varley stream would 
start and the vibration stop. If the stem was 
grasped behind the cathode disk, the Varley 
stream did not form, and the tube could be felt 
in vibration. The cause of the phenomenon 
was this: The cathode, being capable of some 
vibration, was pushed by the particles shot off 
from its edges, there being a mutual repulsion 
due to their charges being of like sign. When 
the vibration became rhythmic, the particles 
striking the glass in regular surges caused it to 
ring like a bell, though struck by nothing larger 
than a molecule. The ringing could be heard 

forty feet away.- Electrical Review, November i, 1899. 

NOTE 71 —GROUNDING THE ANODE OR THE 

TARGET 

Many operators ground the anode, as it is 
supposed to prevent burning the patients. The 
following experiment proves it diminishes the 
light. Take the tube shown in Plate 6, Fig¬ 
ure 2, or the one in Plate 29, Figure 59, and 
connect the target, which is at the same time 
an anode, with the ground by a fine wire, which 
can be removed without jar while the observer 
is looking in the fluoroscope. The moment 
the connection with the ground is severed the 
light increases. If one of the concave aluminum 
terminals is an anode and the platinum plate 
only a grounded target, on repeating the experi¬ 
ment the same result will be obtained. 

Electrical Review, November 8, 1899. 

NOTE 72 —THE POWER OF HARMONICS 

A tube like the one shown in Plate 27, Fig¬ 
ure 56, Note 60, was attached to the generator 
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mentioned in Note 67. The spark-gap in shunt 
was opened to fifteen inches, but no discharge 
went through the tube. Two multiple spark- 
gaps were then placed in series with the tube, 
one on each end. Holding the cords controlling 
these in the hands, they were adjusted until a 
rate of surging was found which caused the 
tube to light up. As soon as this occurred, 
the spark-gap in shunt was reduced without the 
current crossing, showing the resistance of the 
tube was less. Why did the multiple spark- 
gaps cause the tube to generate X-light ? This 
was the reason. The tube had been pumped to 
a high vacuum to fit it to a powerful generator. 
It had been used in a large hospital until the 
generator could not light it. Evidently all the 
hydrogen in the cathode, which was not firmly 
held by the aluminum, had been driven out by 
long use, until an electric pressure sufficient to 
cause a spark to jump fifteen inches of air had 
no power to send out more. By running down 
and up the scale of the electric surges, an har¬ 
monic of the hydrogen particles was found,— 
which therefore were thrown into stronger and 
stronger vibration until escaping from the attrac¬ 
tion of the aluminum particles they rushed out 
striking the target with a high velocity and 
producing X-light of great penetrating power, 
for we could see our hearts at a distance of 
thirty feet from the tube. After observing the 
tube for half an hour the spark-gaps in series 
were closed. The spark-gap in shunt was re¬ 
duced to measure the resistance of the tube, 
which was found to be less than a tenth of an 
inch. The color was deep blue, the Varley 
stream and the target reflection both white and 
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there was no X-light. This showed the short 
period of running had forced a great number 
of particles into the circulation. The experi¬ 
ment also proved the importance of the state¬ 
ment made in Note 39, that a high potential 
was desirable in a generator for lighting X- 

light tubes. -Electrical Review, November 8, 1899. 

NOTE 73 —MASSIVE CATHODES 

Until these experiments introduced a different 
type, the object of tube-makers was to have the 
tubes as small as possible and with very light 
terminals. The anode was made of a small 
piece of platinum foil, and the cathode of a 
small and thin disk of aluminum supported by 
so slight a stem as to require a glass support. 
In Plate 7, Figure C, Note ig, was shown a 
massive cathode, and in later notes strong tubes 
properly proportioned to bear the force from 
powerful generators, and with cathodes of suffi¬ 
cient mass to serve as reservoirs of hydrogen. 
These are matters of practical importance in 
hospital work, where the tubes are often kept 
lighted for many hours in a day. Under these 
conditions a light cathode would soon show 
signs of exhaustion. With massive cathodes 
a tube has frequently been kept lighted by a 
powerful generator without any signs of fatigue 
appearing after ten hours’ run. 

Electrical Review, November 8, 1899. 

NOTE 74 —X-LIGHT A HYDROGEN 
PHENOMENON 

Scattered through these notes are various ex¬ 
periments and statements showing how X-light 
is produced. Briefly, this is the way: Particles 
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of hydrogen come rushing out of the cathode, 
strike against the target, are heated, and vibrate, 
throwing the ether into waves unlike those of or¬ 
dinary light, because of higher pitch and shorter 
trains quickly diminishing in frequency and am¬ 
plitude, as the particles being small lose heat 
rapidly. Few accept this theory, therefore some 
simple experiments will be mentioned, which 
those who hold other theories may consider. 

Place a tube on the pump and exhaust it until 
it produces no X-light. Then consider some of 
the ether theories, which are that cathode and 
X-rays are portions of the ether, either of the 
vortex ring or other type, coming from the 
cathode. An experiment was mentioned in 
Note 6g which was against these theories, as it 
appeared to indicate X-light penetrated into the 
geometrical shadow. In the present experiment 
consider in what way the cathode has been 
changed when X-light is no longer produced. 
If X-rays were portions of the ether shot out 
from the cathode and there came a time when 
there were no more X-rays, we should be 
justified in thinking the amount of ether in 
the cathode had been diminished. Also, if the 
experiment showed ether had been driven out 
of the cathode, the only thing required for the 
production of X-rays again would be rest, to 
allow the ether to go back, but such a tube 
could rest until doomsday and not make the 
faintest spark in the universal gloom. Not 
feeling competent to achieve such a wonderful 
result, it seemed probable what had been done 
was only to reduce the supply of hydrogen 
in the cathode until a condition of equilibrium 
had been reached between the electric stress 
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and the attraction of the remaining hydrogen 
for the aluminum. Therefore rest alone should 
not enable a tube to generate X-light again, but 
fresh supplies of hydrogen should produce this 
result, and it was only necessary to use the 
electrolytic regulator figured in Note 62 to get 

brilliant X-light . -Electrical Review, December 6, i8gg. 

NOTE 75 —DEPTH OF THE RADIANT AREA 

In Note 69, Plate 32, Figure 62, was shown a 
target-anode with a slit. Here consider an ex¬ 
periment with a similar slit which is raised a 
hundredth of an inch above the plane of the tar¬ 
get, with the nearest opening one-half inch back 
from the edge of the raised piece. Excite the 
tube and look at the image made by the X-light 
coming through the slit Then consider the 
theories of Stokes and J. J. Thomson, which for¬ 
tunately are now easily accessible, having been 
reprinted in Roentgen Rays by G. F. Barker. 
Stokes says: “Well, then, this is what I con¬ 
sider to constitute X-rays. You have a rain of 
molecules coming from the electrically charged 
cathode, which you may think of as so many 
rain-drops in a shower. They strike succes¬ 
sively on the target, each molecule striking the 
target producing a pulse, as I have called it, in 
the ether, which is essentially partly positive 
and partly negative. The simplest form of 
pulse, as I call it, in order to distinguish it from 
a periodic undulation, would be one consisting 
of two halves, in which the disturbances were in 
opposite directions. The positive parts are not 
necessarily alike, as one may make up by a 
greater width measured in the direction of propa- 
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gation for a smaller amplitude, it will be simplest 
to think of them as alike.” 

Thomson says: “ Thus we see that the stop¬ 
page of a charged particle will give rise to very 
thin pulses of intense magnetic force and electric 
intensity. Two pulses are started when it is 
stopped. One of these is a thin sheet, whose 
thickness is equal to the diameter of the charged 
particle; this wave is propagated in the direction 
in which the particle was moving; the other 
is a spherical pulse, spreading outward in all 
directions, whose thickness is again equal to the 
diameter of the charged particle. The theory 
which I wish to put forward is that X-rays are 
these thin pulses of electric and magnetic dis¬ 
turbance which are started when the small, 
negatively charged particles which constitute 
the cathode rays are stopped.” According to 
Kelvin, the diameter of a hydrogen particle is 
in the neighborhood of one ten-millionth of a 
centimetre; therefore the magnitude of the vi¬ 
bration which would be started in the ether on 
these theories would not be greater than this 
measure. To such a dimension the one-hun¬ 
dredth of an inch of platinum, on top of which 
is the slit, would be a vast cliff in whose shadow 
the slit would be quietly reposing, lighted but 
dimly, for no portion of the direct rays from the 
radiant area far below could enter it fairly; be¬ 
cause, according to these theories, the depth of 
the radiant area at the base of the platinum cliff 
is only about the diameter of a hydrogen par¬ 
ticle. But the slit was so brightly lighted dif¬ 
fraction fringes were obtained in half an hour’s 
exposure, and a bright image on the fluoroscope 
at a distance of two feet, so my earlier explana- 
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tion, that the particles of the cathode stream are 
heated to a very high temperature by their im¬ 
pact on the target, is better. As it takes time for 
the heat to decline, the particles retain a suffi¬ 
cient temperature, when they have rebounded to 
the opening of the slit, to make them still centres 
from which the ether waves we know as X-light 
originate, therefore, as the wave-fronts can enter 
the slit directly, this is brilliantly illuminated. 

Electrical Review, December 6, 1899. 


NOTE 76 —THE PRODUCTION OF A VACUUM 
IN AN X-LIGHT TUBE 

Those who have had experience with X-light 
tubes excited by powerful generators have ob¬ 
served, among others, the following phenomena: 
When they purchased a tube without an auto¬ 
matic regulator from the makers and excited it, 
the vacuum would fall until a long spark-gap in 
series had to be used to make it produce X-light, 
or perhaps it fell so far that the tube had to be 
returned. The stress drove gas into the tube. 
After repumping, it will stand up better, and 
when it has been run a long time the opposite 
effect appears ; namely, the vacuum is so high 
heat must be used before starting the tube to 
avoid punctures. Then, after more use, a stage 
is reached when heat is not effectual. Next, the 
potash bulb is heated. After a time this method 
also fails satisfactorily to lower the resistance. 
Then the tube is sent to be repumped. After 
that it will run for a while, but the appearances 
are different. The vacuum may be lowered 
again with potash, but there is less X-light and 
the color of the glass is dull. The tube may be 
again repumped, but never is it as good as a new 
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tube. What is the reason ? It is this: Hydrogen 
is practically exhausted from the cathode. No 
more can be sent out except under greater stress 
from a more powerful generator, and if so sent out 
and X-light generated it will go back. Then the 
smaller generator cannot light the tube. The fol¬ 
lowing experiment proves this. Put a new tube 
on the pump and exhaust it hot while lighted, 
until no X-light is given off. Then by harmonic 
vibrations start the cathode stream and maintain 
it as long as possible, continuing the pumping 
until the light dies out. Now introduce any of 
the ordinary gases except hydrogen and lower 
the vacuum. You can then start the cathode 
stream and get a little light Continue the pump¬ 
ing until the light fades and introduce more 
gas. In this way the same result is reached 
in a few hours that is obtained in practice by 
long use. The tube is old and dull. Now in¬ 
troduce hydrogen by the electrolytic • gulator, 
which can be done for an hour without appear¬ 
ing to lower the vacuum much, for the gas is 
absorbed by the cathode. This can be proved 
in the following way: As soon as enough has 
gone in to enable the cathode stream to start, 
keep the tube lighted; that is, keep the cathode 
expiring hydrogen so this hydra-mouthed mon¬ 
ster cannot swallow the fresh supplies. Then it 
will be seen the vacuum is falling. It will come 
down to a lovely rose-pink mixed with blue. 
After a time the tube can give as brilliant results 
as a new one. This experiment would therefore 
appear to show hydrogen 55 was needed to make 

55 The metallic sodium in the tube must be heated when 
hydrogen is being studied, otherwise water vapor will 
mask the results. 
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new lamps from old ones, though for practical 
purposes a pure hydrogen vacuum may not be 
as good as some other kind, as the following ex¬ 
periment indicates: Exhaust a tube as above 
until it reaches old age, introduce hydrogen un¬ 
til the light is brilliant, keep the tube lighted 
and on the pump. Practically the only gas in 
the tube is hydrogen, as the other gases are 
pumped out after a time. Such a tube is not 
practical for all generators, because the vacuum 
when cold goes up too high to start easily 66 on 
a small generator, for the hydrogen is absorbed 
when the tube is at rest; or if a greater amount 
of hydrogen is in the cathode, so the^ tube 
starts easily, then it quickly runs down in use 
until it requires long spark-gaps in serie^ to 
make the hydrogen strike the target with a suf¬ 
ficient velocity to produce X-light. What we 
want is some stable gas which will not be 
readily absorbed to form a groundwork vacuum. 
We are accustomed to think of nitrogen as an 
inert gas, yet under these conditions it was any¬ 
thing but stable, nor was carbonic anhydride 
permanent. Oxygen was very interesting, but 
not perfectly satisfactory. Some oxygen phe¬ 
nomena are mentioned. A tube was made 
with a regulator, as shown in Note 50, Plate 25, 
Figure 52, which allowed either hydrogen or 
oxygen to be introduced. The tube was pumped 
while excited until extreme old age came on. 
Oxygen was then repeatedly introduced until the 
vacuum was supposed to be mostly of this gas. 
The tube was excited and a stream of hydrogen 
sent in. After an hour the vacuum was no 
l ower. What had become of the hydrogen? It 

56 This refers to tubes without automatic regulators. 
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had not gone into the cathode, for this was send¬ 
ing out gas. We are accustomed to think of the 
union of hydrogen and oxygen as one of explo¬ 
sive violence. For some time what was happen¬ 
ing was not understood; but a little heat applied 
to the glass told the story, for the vacuum went 
down with a rush. Here then was this exother¬ 
mic reaction going on under the electric spark 
quietly. No permanent gas was found per¬ 
fectly suited for a ground vacuum, and having 
learned by experience how hard it was in spec¬ 
trum analysis to get rid of water vapor, it seemed 
i pity to part such good friends as glass and 
water, therefore an attempt was made to find 
some practical use for their affinity. The experi¬ 
ment was successful. Therefore two regulators 
may be put on one tube, one to introduce hydro¬ 
gen, and the other water vapor or oxygen. 57 

Electrical Review, December 13, 1899. 


NOTE 77 —PALLADIUM INTERMOLECULAR 
VACUUM REGULATOR 


In previous notes various ways of regulating 
the vacuum have been mentioned, and in Plate 
27, Note 62, Figure 57, the electrolytic regulator 
was shown. Between having a device satisfac¬ 
tory for demonstrating a principle, and making 
it cheap enough to be commercially available, 
there is frequently a long road. Some time 
has been spent in making this regulator in a 
cheap form. Seamless platinum tubing was 
obtained from Baker, with a bore of one fifty- 
thousandth of an inch and walls fifteen one- 
thousandths of an inch thick, in pieces one inch 


57 Refer to Note 50 for a figure of a regulator of this 
kind. 
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long. One end of a piece was closed with a 
palladium tube three one-thousandths of an 
inch thick, soldered on with gold. In this 
form the regulator is cheaper than my plati¬ 
num heat regulator, for this tube must be 
two and one-half inches long, and even then 
the glass will crack unless some care is used. 
If the short piece of tube after attachment to 
the vacuum tube is placed in the feeder, shown 
in Plate 27, Figure 57, and this filled with water, 
it is only necessary to send a current of suffi¬ 
cient strength through the water to decompose 
it, to cause hydrogen to go either in or out of 
the tuf *. according to whether the palladium 
is the positive or negative pole. If there is an 
Edison no-volt current near, the simplest way 
is to connect cords with a lamp socket putting 
two sixteen candle lamps in series, one on each 
wire, leading the wires to the feeder. 58 If the 
street current is not available, a few dry cells in 
a portable box answer every purpose. 

Electrical Review, December 13, 1899. 

NOTE 79 —CHEMICAL HYDROGEN REGULA¬ 
TORS FOR CHEAP X-LIGHT TUBES 

It is possible to buy an X-light tube for five 
dollars, which leaves the makers so small a 
profit they must economize on platinum. They 
are, therefore, unable to use intermolecular 
regulators of platinum or palladium, and either 
have none or the potash or the oxygen bulb. 
My tube-makers two years ago were given a 
formula for a chemical regulator which liberated 
hydrogen, but as their work is chiefly in furnish- 

58 Refer to Note A. 
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ing the finest tubes to hospitals, they have 
little use for it. The method is now published, 
as worthy of extended use in connection with 
low-cost tubes, for it increases their price only 
five cents. What is necessary to revive cheap 
tubes is to have some chemical in a small sup¬ 
plementary bulb which will liberate hydrogen 
at a temperature below the softening stage of 
glass. Sodium formate will do this. 

Electrical Review, December 20, 1899. 


NOTE 80 — SUPPORTING THE STEMS OF X- 

LIGHT TUBES 

In Note 61 it was said the universally used 
glass wrappings about the stems of the ter¬ 
minals in a vacuum tube were not only unneces¬ 
sary but undesirable. In Plate 27, Figure 56, 
a tube was shown with strong bare stems sup¬ 
ported by diaphragms blown in the glass. As 
we should aim to make a tube which will be 
easy to construct, while durable, graceful and 
efficient, this kind of support should be aban¬ 
doned, for it needs a good workman to make it, 
and sometimes the glass will crack at the seal. 
The stems are now supported by collars. This 
construction applied to rotary and cooled target 
tubes is shown in Plate 34, Figures 64, 65. 
In these illustrations the electrolytic regulators 
form the support for the cathode stems, thus 
doing away with one piece of platinum wire. 
This position for the platinum heat regulator 
has been employed for a long time, but on ac¬ 
count of the length of the platinum, it has been 
criticised as making the vacuum tube more 
liable to injury than when the regulator is 
placed on the side. The electrolytic regulator 
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is now so short this objection is without force. 
Plate 35, Figure 68, shows the detail of such a 

regulator. — Electrical Review, December 20, 1899. 

NOTE 82 —APPEARANCES OF PERFORATED 
TERMINALS IN VACUUM TUBES 

In previous notes perforated terminals were 
mentioned. The appearances seen with these 
were observed by Goldstein, but remained unex¬ 
plained. The following statement is therefore 
given : The particles of hydrogen being shot off 
perpendicularly from the sides of the openings, 
approach each other, but having charges of like 
sign are mutually repelled, the curve of motion 
being a resultant of these two forces. Usually 
the phenomena take the appearance of some¬ 
what pointed flames. That they stream back¬ 
ward from a concave cathode is but natural. 

Electrical Review, January 10, igoo. 


NOTE 83 —HYDROGEN IN METALS 

Cathodes were made of most of the common 
metals to study their behavior under electric 
stress. Hydrogen was found in most. In zinc, 
for example, it is so abundant and amalgamated 
in such a way this metal makes a good cathode 
so far as the production of X-light goes. In 
those metals which are solids at ordinary tem¬ 
peratures and where it is not abundantly present, 
the cathodes are likely to melt suddenly when 
much stress is used. This is an interesting illus¬ 
tration of the direct conversion of electricity into 
heat. The electricity does not escape, for there 
are only the particles of the metal to carry it, and 
these being heavy are not so efficient as the light 

particles of hydrogen.- Electrical Review, January 10,1900. 
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NOTE 84 —REDUCING THE COST OF X-LIGHT 

TUBES 

It would be pleasant to see every physician 
use X-light. To hasten the coming of this 
happy day it is necessary to make the tubes 
cheap, as well as durable, efficient and graceful. 
In this note, some attempts, though not the most 
recent, are mentioned. The tube shown in Plate 
35, Figure 69, is made from one piece of glass. 
As the bare stems of the terminals balance on 
the disks when sealing in, their weight does not 
cause them to drag on the soft, hot glass. The 
operation is in consequence a simple one which 
may be done by cheap labor. If the tube is pro¬ 
vided with a rotary target and an electrolytic 
or chemical hydrogen regulator, it will last for 
a long time. When blackened, perforated or 
broken, it is a simple matter to remove the ter¬ 
minals after soaking them in hydrogen, putting 
them into a new tube which need not be expen¬ 
sive, for one company says it will make bulbs 
like Plate 36, Figure 70, for fifty cents. It is a 
simple matter to cut off the ends as in Plate 36, 
Figure 71, sealing in the old terminals, thus mak¬ 
ing almost a new tube. This is a point of practi¬ 
cal importance, as a blackened bulb makes the 
action of a tube irregular by absorbing and giv¬ 
ing off gas, and the metal acting as a conductor 
diverts part of the current, diminishing the effi¬ 
ciency. In the ideal tube the energy is concen¬ 
trated in the cathode discharge and delivered 
on a small area of the target. 

Electrical Review, January 10, 1900. 
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NOTE 85 —MERCURY CATHODES —THE FRE 1 

ELECTRON AND OTHER ETHER THEORIE! 

OF CATHODE RAYS 

One of the most beautiful pieces of quantitative 
work on cathode rays is J. J. Thomson’s deter 
mination of the charge on the particles. H< 
found this to be io' 3 of that of the hydrogen aton 
in electrolysis, concluding in consequence tha 
the cathode stream was made of ultimate cor 
puscles. Most of us would have been conten 
with having reduced the idea of mass to suci 
small units, but not so Sutherland. In the Phil¬ 
osophical Magazine for March he dismissec 
all idea of mass, saying free electrons appeared 
in the ether, forming the cathode stream, the 
presence of ions being incidental only. He de¬ 
nned a free electron as a spherical shell of elec¬ 
tricity. As stated in previous notes, cathodes 
were made of all the common metals, among 
others of mercury. After my attention had been 
called to Sutherland’s theory one experiment 
with a mercury cathode was repeated. A tube 
was made like that shown in Plate 37, Figure 72, 
and attached to the pump in a position to leave 
both terminals, which were of platinum, un¬ 
covered as at A. It was exhausted until the 
X-light was brilliant. By bending the stem as 
indicated by the dotted lines, the tube was 
brought into position B, the fluid metal covering 
the platinum cathode. The tube then had a 
mercury cathode. On exciting it again, the light, 
though bright, would not show the bones of the 
hand — because the waves were too long not to 
suffer diffusion in the tissues. Not being a physi¬ 
cist, theories were only “considerations by the 
way ” while attempting to make a cheap and 
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efficient X-light tube to be used in medicine. 
Therefore none of the ether theories of cathode 
rays are criticised, the experiment being men¬ 
tioned, hoping those who believe in these theories 
may explain why there was no X-light with a 
mercury cathode, for surely the ether is present 
in mercury as well as elsewhere; at least, there 
is no experiment which disproves this. By 
bringing the tube back to the original position, 
the X-light flashed out again. The following 
explanation is suggested, as it appeared to be 
confirmed by work with a Rowland concave 
grating. One reason why a mercury cathode 
is not efficient is because this metal does not 
contain enough hydrogen. The current is there¬ 
fore carried by the metal, which on account of 
its weight 59 does not strike the target with suffi¬ 
cient force to heat the particles to the high tem¬ 
perature required to make them radiant centres 
for X-light When the platinum was uncovered 
again, hydrogen came rushing out, producing 
the usual phenomena. When, on account of ex¬ 
pense, a careful selection must be made from the 
wilderness of possible experiments suggesting 
themselves, it is always pleasant to have a simple 
and cheap experiment suggest in what direction 
future useful work may be done, because I do not 
love knowledge for its own sake, striving to know 
the mysteries, that others may use them to di¬ 
minish the suffering in this sad world of ours. 

Electrical Review, January 17, 1900. 


59 The large amount of mercury carried in the cathode - 
stream per minute indicates that the cathode stream is 
often composed of particles much larger than the usual 
estimates. Only a few minutes are required to make a 
bright mirror of the X-light tube from the mercury depos- 
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NOTE 86 —THE CHARGE ON THE PARTICLES 
OF THE CATHODE STREAM 

One charm of a theory is the excuse it gives 
for trying an experiment Though the theory 
may not be proved, the beauty of the scene is 
sufficient compensation. An interesting theory 
is that the velocity of the particles of the cathode 
stream is the same for all gases. A few simple 
experiments show the observations which were 
supposed to prove this theory may be otherwise 
explained so far as they apply to X-light tubes by 
saying that at the degree of vacuum used for 
X-light the charges in the cathode stream are 
carried by hydrogen, whatever the nature of the 
gas with which the tube is supposed to be filled. 
In connection with the idea of a constant re¬ 
lation between mass and charge, which is a 
part of the theory mentioned, an experiment is 
described. Pump an X-light tube such as is 
shown in Plate 34, Figure 65, until using the full 
force of the generator it gives brilliant X-light. 
Then introduce hydrogen through the electrolytic 
regulator shown in Plate 34, Figure 65, and in 
detail in Plate 35, Figure 68. Continue the 
pumping until the vacuum is practically all hy¬ 
drogen. 60 Stop the pump when the fluorescent 
screen is bright, and the bones of the hand 
only faintly visible. In this condition the ether 
waves called X-light are the longest which 
will pass through the flesh without suffering 
diffusion as do those of ordinary light. Ac- 

ited over the interior surface of the glass of the bulb. The 
same phenomenon occurs rapidly with a palladium cathode 
when the gases have been removed from the metal. 

60 The metallic sodium in the tube should be heated to 
remove water vapor. 
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cording to the theory advocated in these notes 
there is then an amount of charge on the 
particles of the cathode stream which causes 
them to travel with a certain speed to be called 
unit velocity for the production of X-light. 
Next, continue the pumping until the image of 
the hand is brighter, the image of the bones 
relatively brighter, with their structure sharply 
defined. This changed appearance is not due 
to more force being sent through the tube, for 
the full force of the generator was used in the 
first instance, but is due to the way the force is 
expended. In earlier notes this was explained 
by saying the velocity of impact was now greater 
because the charge on the particles was higher, 
in consequence the temperature of the particles 
was higher and the resulting ether waves shorter. 
This and other experiments suggest that before 
the theory of a constant relation between mass 
and charge can be said to be established, it 
should explain these phenomena. The word 
particle has been used in these notes instead of 
molecule, ion, atom, hyperatom, neutron or elec¬ 
tron, for it serves as a symbol to fix the attention 
without committing us to any theory as to the 
ultimate nature of mass or charge. 

Electrical Review, February 7,1900. 

NOTE 87 —ON THE FATE OF GAS IN X-LIGHT 

TUBES 

When an X-light tube has been run a long 
time, the walls are dark with various colors, al¬ 
luded to in previous notes. Through the cour¬ 
tesy of the tube-makers considerable amounts 
of this glass from old tubes were collected. Part 
of the color could be removed by chemical 
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means, analysis showing it was due to deposit; 
of metals, varying with the nature of the ter 
minals. Where glass wrappings had beer, 
used, that had broken and discolored, lead was 
also present. After treating the glass with aqua 
regia to remove the metals, there remained a 
purple color not affected by chemicals. This 
resembled that in some of the south windows in 
a few of the old houses on Beacon Street, in 
Boston. 61 When these purple fragments were 
heated the color disappeared, the glass being 
restored to its natural color; hydrogen appear¬ 
ing in the apparatus, as shown by its spectrum. 
Therefore, the gas was not simply occluded, but 
had chemically combined with the glass under 
electric stress, affecting the manganese. 

Electrical Review, April n, 1900. 

NOTE 88 —ON HEATING X-LIGHT TUBES HAV¬ 
ING HIGH RESISTANCE 

In the first two months of X-light the resist¬ 
ance of tubes was lowered by heating the bulbs. 
This was abandoned, because after a time it 
became inoperative. Experience extending over 
several years has, however, shown what is re¬ 
quired is simply more heat. One reason for 
this was mentioned in Note 87. The heat lib¬ 
erated gas in chemical combination with the 
glass with which it had united under electric 
stress. A convenient heater can be quickly 
made from the oven of a gas stove, the centres 
of the iron ends being replaced by asbestos, 
through which go the terminal wires to the 

61 The same color is produced in glass outside the tube, 
as it appeared in the glass diaphragm shown in the figure 
in Note 36; therefore it is also produced by other causes. 
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tube. A glass door and a thermometer are con¬ 
venient. There should be a small hole opposite 
the anode to enable the effect of the heat to be 
observed. With the intermolecular regulator 
described in previous notes, any degree of heat 
the glass will bear can be used, but with chem¬ 
ical regulators of oxygen or hydrogen, the end 
bearing the regulator must be outside the oven 
or the heat will liberate the gas from them. 

Electrical Review, April n, 1900. 


NOTE 89 —THE RESISTANCE OF A TUBE IS NOT 
AN INDICATION OF THE DEGREE OF THE 
VACUUM 

The terms “ hard and soft ” or “ high and 
low ” vacuum should not be applied to X-light 
tubes. The “ resistance ” is a better term. In 
previous notes it was shown this varied with 
the nature of the gas, the kind of terminals, and 
the form of the tube. Nor is the wave-length 
of the light necessarily dependent upon the 
degree of the vacuum. A tube having much 
water vapor, for example, may with a high 
vacuum give the same kind of light though in 
less degree as a lower vacuum tube, with pure 
hydrogen. In fact, it is possible to have a tube 
on the pump show brilliant light of any desired 
quality, and in a short time entirely change all 
the appearances by changing the gas; yet the 
pump gauge can be made to indicate the same 
degree of vacuum/ 2 The experiment of the 
mercury cathode described in Note 85 should 
be considered in this connection. 

Electrical Review, April n, 1900. 


62 Further experience has proven pump gauges to be 
unreliable. 
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NOTE 90 —TREATING THE ELECTROLYTIC 
REGULATOR AS A STOREHOUSE OF HYDRO¬ 
GEN 

Instead of placing the palladium tube in 
water, after the palladium has become charged 
by the first treatment, heat may be used to liber¬ 
ate the stored gas in the metal. A simple way 
to do this is to make a heater of a coil of plati¬ 
num wire to slip over the regulator tube shown 
in Plate 35, Figure 68, Note 80. Care should 
be used not to have too much heat; a low tem¬ 
perature is sufficient. -Electrical Review, April n, igco. 

NOTE 91—THE PHOSPHORESCENCE OF THE 
GLASS OF X-LIGHT TUBES 

Observers have said the phosphorescence of 
the glass was not connected with the produc¬ 
tion of X-light, which might be brilliant when 
there was no phosphorescence. For practical 
purposes tube-makers may be sure, however, 
that a tube made of any of the ordinary kinds 
of glass should not be taken from the pump 
unless it glows with a brilliant white light after 
the current has been cut off; for this brilliant 
phosphorescence is always present in a fine 
tube, and if it is absent the tube will not give 

satisfaction. - Electrical Review, April n, 1900. 


NOTE 92 —THE RADIANT AREA PLUME 

Make a tube like the one shown in Plate 34, 
Figure 64, Note 80, with these dimensions: 
Radius of cathode curve, thirty-five and a-half 
millimetres; diameter of cathode, thirty-five 
and a-half millimetres; distance of the target, 
seventy-one millimetres ; diameter of the target, 
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twenty-eight millimetres; angle, fifty-six degrees. 
Exhaust to a good X-light vacuum. Excite it 
on a powerful static machine such as has been 
described in these notes. Lower the vacuum 
temporarily by heat, until the anode glow 
covers the face of the target. Adjust the 
spark-gaps in series, until a pale blue plume 
starts from the radiant area on the target where 
the cathode stream strikes it -Note 28-. This 
will curve forward toward the cathode, striking 
the glass at the point marked corona in Plate 
24, Figure 51, Note 4g. Turn the face of the 
target toward the observer. Mount a power¬ 
ful magnet to rotate in a vertical or horizontal 
plane, and to slide in a horizontal one. Place 
it, with its long axis in a horizontal plane, 
at right angles with the tube, in the same 
horizontal plane as the target. Turn it to bring 
austral 63 magnetism nearest the target. Slide 
the magnet toward the target. The radiant area 
plume will be repelled, moving clockwise on 
the face of the target. Withdraw the magnet. 
Turn it until boreal magnetism is nearest the 
target. Approach the magnet to the target. The 
radiant area plume will again be repelled, turn¬ 
ing contra-clockwise on the face of the target. 
Rotate the magnet through a vertical plane. 
The radiant area plume will continue to revolve 
on the face of the target as long as the magnet 
is in motion. Allow the tube to cool. As the 
resistance rises the plume straightens, strik¬ 
ing the glass wall of the tube at a point nearer 
the target. The plume is curved because some 
of the particles of which it is composed are at- 

63 The terms austral and boreal are taken from Max¬ 
well. 
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tracted by the cathode. It straightens as the 
resistance rises, because these particles under 
these conditions, moving with a higher velocity, 
are less subject to outside attractions. Where 
it strikes the glass it spreads like the top of a 
waterspout. This will be considered in connec¬ 
tion with the appearances mentioned in Note 
69, if photographs can be made of sufficient in¬ 
tensity to reproduce. - Electrical Review, April 11, 1900. 


NOTE 93 —THE FAN OF THE VARLEY STREAM 

Use the tube mentioned in Note g2, adjusting 
the temperature until the Varley stream appears 
as a pale blue cone, with its apex on the target. 
Place the magnet mentioned in Note g2 in the 
same horizontal plane as the target, which is to 
face the observer. Have the magnet so near 
that it displaces the apex of the Varley stream 
until it stands clear of the target. Have the 
magnet turn in a vertical plane and revolve it. 
As it turns, the Varley stream also turns. Place 
the magnet with austral magnetism to the ob¬ 
server’s right. The fan is then on the opposite 
wall of the tube and spread through a vertical 
plane. When boreal magnetism is to the rights 
then the fan is on the wall nearest the mag¬ 
net and spread in a horizontal plane. As the 
magnet rotates, the fan spreads in intermediate 
planes as it revolves about the tube. The fan 
is easily seen, not only on account of its color, 
but because of the brilliant green figure it makes 
where the particles strike the glass. 

Electrical Review, April 11, 1900. 
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NOTE 94 — NON-RADIABLE CASES FOR 
X-LIGHT TUBES 

An X-light tube fills a room with a bright 
light which blurs the image on the fluorescent 
screen and fogs a photographic plate, though it 
be in a non-radiable case, open only on the side 
opposite to the tube. Therefore, in using this 
light for medical diagnosis, the tube should be 
placed in a non-radiable box, out of which no 
light can escape except the smallest cone of 
rays which will cover the area to be examined. 
A simple experiment is to use a tube powerful 
enough to obliterate all details in the chest. By 
enclosing the tube, the heart, lungs and ribs 
appear plainly, without in any way altering the 
nature or intensity of the light. There is, how¬ 
ever, another way in which injurious diffusion 
shows itself in looking through the deeper parts 
of the body even with an enclosed tube. To 
illustrate this, hold a piece of glass two centi¬ 
metres thick between the hand and the tube. 
The image of the hand appears on the fluoro- 
scope, but detail is lost. This diffusion is also 
made less by the procedure recommended. 

A simple tube-holder is shown in Plate 38, 
Figure 73. The tube box -E- of wood is coated 
on the inside with white lead one millimetre or 
more thick. As lead oxide ground in japan 
dries in an hour, the requisite thickness can be 
obtained in a day. The revolving diaphragm 
block, also of wood, is recessed at the back and 
lined in the same way. The tube box moves 
on the hollow standard -A- on ball-bearings. In¬ 
side the standard there is a weight, which, 
balancing the box and its contents, enables the 
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tube to be quickly moved into position above, 
below or at the side of a standing, sitting or 
reclining patient. The tube box is movable 
through a vertical arc about the pivot. H is a 
sliding frame for the grounding screen Q. M 
is a water can for the cooling water for the 
hollow target tube shown in Note i, December 
i, 1897. By means of the support N and the 
clamp O, the can may be placed at any desired 
level. The distance of the tube from the 
standard A is regulated by the sliding rod 
moving in the socket K. Photographs are con¬ 
stantly seen which might have been better if 
such an arrangement had been used, and a 
non-radiable covering 64 placed about the patient, 
open only to allow the necessary cone of rays 
to pass. Without such appliances it is im¬ 
possible to obtain the best results in photo¬ 
graphing the deeper portions of the body. 65 

Electrical Review, April 11, 1900. 

NOTE 95 —TWIN X-LIGHT TUBES 66 

In previous notes the following statements 
were made: The degree of the vacuum is not 
an index of the resistance of an X-light tube, — 
Notes 30, 53, 89. The cathode is not only a 
muzzle-loading, but also a rapid-fire magazine 
gun, — Note 68. Of the gas shot out from the 

64 Refer to Note 174 for formula for the non-radiable 
paint. 

65 Consult Notes 36, 139, 143, 144, 149. 

C6 This experiment has been criticised because the con¬ 
necting tube was so small as to prevent the vacuum being 
the same in both tubes. Refer therefore to the tube shown 
in Note 103, which has two cathodes in one bulb. The 
same phenomena can be produced with it. 
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terminals part will return and some will go into 
the walls of the tube. Of the latter, a portion 
combines with the glass, giving it a purple tint, 
which can be removed by heat, the gas appear¬ 
ing in the tube again, — Notes 76, 77. Some 
of these facts may be studied by the aid of 
the simple tube shown in Plate 39, Figure 74. 
The tube is composed of two like bulbs blown 
from the same piece of tube at the same time. 
The metals for the terminals were cut from the 
same plates and rods, and are exactly alike. 
The targets were at the same distance. As the 
two bulbs composed a single air system, there 
was the same vacuum in each, when in repose. 
When subjected to the same treatment, the 
amount and character of X-light was the same 
in each. Bulb A was then treated to greatly 
increase its resistance. Bulb B was prepared 
for yielding good X-light. When excited the 
resistance was equal to ten centimetres of dry 
air. The terminals of the same Ritchie coil 
-twelve-inch- were then attached to the loops of 
bulb A. The resistance was equal to twenty 
centimetres of dry air. In other words, while 
the vacuum was the same, the resistance of one 
bulb was at least twice as great as the other. 
What caused this difference, which could be and 
was easily made greater ? Chiefly this, — in one 
bulb the terminals had been made more free 
from gas. Bulb B was next excited for a con¬ 
siderable time, the equivalent air resistance fall¬ 
ing to five centimetres. The terminals from the 
coil were then attached to bulb A. The resist¬ 
ance in it had fallen to ten centimetres of dry 
air. What had happened ? Some of the gas 
from the terminals of bulb B had taken advan- 
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tage of the opportunity and had gone into tl 
terminals of bulb A. Bulb A was then co: 
tinued in an excited state for a long time, tl 
resistance rising gradually to twenty centimetn 
again. What caused this rise when the vacuu: 
was not rising ? This, — the gas was aga 
being forced from the terminals, and the cu 
rent found less on which to ride that part • 
the field between the fronts of the terminal 
Now bulb A was heated, lowering the vacuu: 
and the resistance. Then the other with tl 
same result. What had lowered the vacuuir 
Gas, mostly hydrogen, from the glass. Wh 
had lowered the resistance ? There were mo: 
particles in circulation to carry the currer 
which now depended less upon the particl< 
in the metal on which to ride across the fiel 
As the vacuum was the same in these bull 
when at rest and practically the same for a fe 
moments after the current started, the characti 
of the light should have been the same, if it d 
pended upon the degree of the vacuum simpl 
Evidently then, as stated in Notes 3, 6, 18, th 
is but one factor, for in one bulb there could 1 
the kind of light which made the bones 1 
light as the flesh and in the other a light whic 
gave great contrasts between them. Wh; 
made this difference in the same vacuurr 
The charges on the particles of the Varle 
cathode stream were greater in one cas 
causing them to strike the target at a highi 
velocity. What caused the greater charge c 
the particles? The greater attraction betwee 
the gas and the metal. How does really lowe 
ing the degree of a vacuum affect the charact< 
of the X-light? By sending more particles in 
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the circulation, the flying particles from the cath¬ 
ode meet with more obstruction on their way 
to the target, and the initial charge on each is 
lowered, because there are more to carry the 
amount of current, which therefore depends less 
upon the particles from the metal on which to 
ride the field. With the tube shown it was a 
simple matter to exhaust one cathode until there 
was almost no X-light, because only a fraction 
of the current rode the field in the direct path 
between the faces of the terminals, most of it 
being carried by the gas in circulation in the 
tube. To produce this condition it was only 
necessary thoroughly to exhaust the terminals, 
and then while the tube was excited introduce 
fresh gas until the tube had a low vacuum. 

Electrical Review, May 2, 1900. 

NOTE 96 —NITROGEN IN AN X-LIGHT TUBE 

In Note 1, a tube was figured which regener¬ 
ated by hydrogen. In subsequent notes simple 
regulators, both chemical and intermolecular, 
were described, by means of which this gas 
could be introduced, when the resistance had 
become too high. Further experience with hy¬ 
drogen showed such vacuums might be unstable, 
therefore, on tubes with only one regulator not 
suited for commercial use. Under some circum¬ 
stances the resistance might be equal to twenty 
centimetres of dry air, and the next moment 
might have fallen to less than one centimetre; 
after which it might as suddenly rise again. A 
more stable vacuum was the one mentioned in 
Note 23, with which dry oxygen was introduced. 
As this regulator is in commercial use, it may 
be considered practical, though after a time the 
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tube gets dull, nor can its original brilliancy be 
restored by further additions of oxygen. This 
matter of dulness was referred to in Note 52, 
and has proved an interesting one to work on. 
In Note 76 some attempts to produce what was 
called “ a groundwork ” vacuum were men¬ 
tioned ; further experiments were made, some of 
which indicated that nitrogen had useful prop¬ 
erties for this purpose. The appearances in the 
earlier experiments with this gas may have 
been due to other causes. In using nitrogen the 
simple means now generally used with the oxy¬ 
gen regulator suffice, but instead of filling the 
bulb with chemicals to produce oxygen, others 
to yield nitrogen may be employed; the neces¬ 
sary heat to liberate the gas being obtained from 
the current used to excite the tube, by placing 
the regulator bulb in a shunt circuit, with a 
spark-gap in series with it; the length of the 
gap determining the resistance of the X-light 
tube, for when this gets too high a spark jumps 
through the regulator bulb liberating nitrogen. 
Before writing this note such a tube was used 
on a six-inch Ritchie coil, run on the two hun¬ 
dred and twenty volt street circuit, using eleven 
hundred watts of energy in the primary and 
even with a condenser having a capacity of one 
hundred microfarads 67 the light was steady for 
six hours, the tube yielding the proper quality 
and amount of light for examining the heart 
and lungs when placed at a distance of three 
feet from the screen. It would, therefore, ap¬ 
pear as if the regulator was of some value. 

Electrical Review, May 30, igoo. 

07 The capacity is given me by Dr. F. H. Williams, who 
owned the apparatus. 
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NOTE 97— ON THE RELATION OF OCCLUSION 
TO RESISTANCE IN AN X-LIGHT TUBE 

The word occlusion is objectionable, because 
its meaning is, like that of polarization, indefi¬ 
nite. It is used here to express the attraction 
existing between particles of solids and gases. 
On the degree of this attraction depends the 
resistance of a vacuum tube. To be specific: 
take an X-light tube with two terminals of 
metal. Each of these terminals is a mixture 
throughout its mass of metal and gas, — par¬ 
ticles held together by attraction. When we 
exhaust such a tube with a pump, we can get, 
in a short time, a vacuum equal to a millionth 
of an atmosphere, but the moment an electric 
current is sent through the terminals, then the 
pressure is increased; because the current has 
torn particles of gas from these particles of 
metal forming the surfaces of the terminals, 
sending them into the circulation. Further ad¬ 
vances in diminishing the pressure are now 
slow if the current is continued, but after some 
hours of pumping and sending a moderate cur¬ 
rent from a twelve-inch Ritchie coil using fifty 
watts of energy in the primary, the vacuum has 
become higher, until at length the current will 
no longer pass, unless the energy is increased. 
If now the tube, having a nitrogen vacuum, is 
sealed from the pump and allowed to rest for 
a time, it will be found in sending a current 
through it that the resistance is less. Leaving 
out other causes mentioned in earlier notes, 
what is the reason of this? Gas has come to 
the surface from the interior, furnishing par¬ 
ticles on which the charge rides the field be¬ 
tween the terminals. 
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The charge is always said to exist on the sur 
face, never penetrating the interior. That i 
well enough as calling attention to one char 
acter of electricity, but is not a true generaliza 
tion. It would be better to say disassociate( 
electricity resides on surfaces, but as electricity 
is what holds things together, it must exist withir 
the mass. The reason the resistance 68 of a tube 
may rise when the vacuum is falling, is tha 
the charge tears off particles from the surface; 
of the terminals faster than they come up froir 
the interior. This is why, in a seasoned tube 
a powerful current raises the resistance more 
rapidly than a feeble one. What causes the 
particles to come up from the interior? This. 
— every particle or group of particles of the 
metal -in case the terminals are of metal- has 
associated with it an unknown number of par¬ 
ticles of gas. As the electric stress has torn off 
particles of gas from the metal particles forming 
the surface, the tendency is for the particles of 
metal in the interior to give up a part of the gas 
they hold until the attraction is alike through¬ 
out the mass. When this has taken place none 
of the groups are satisfied, for each has now 
less gas attached. As a result, the particles are 
held with greater force, and to use one of Row¬ 
land’s expressions, we must “ cover them with 
bigger patches of electricity here and there” 


68 Note 1903. — When the term — resistance of a tube 
— is used in these notes, it refers to that condition of the 
X-light tube when there is a normal cathode stream from 
the front of the cathode. The stream may suddenly break, 
the current being otherwise carried through the tube. The 
resistance may then fall. The cathode stream may again 
suddenly form, the resistance increasing. 
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before the bonds of the surface groups can be 
ruptured, and in consequence the resistance of 
such a tube is higher, until finally it gets into a 
condition mentioned in former notes, where a 
very high potential is required to start the Varley 
cathode stream, the resulting X-light waves 
being so short they go as well through the 
dense bones as through the soft tissues. The 
tube is then useless for medical diagnosis. To 
produce the proper kind of light again in such 
old and seasoned tubes obstructions must be 
placed in the path of the flying cathode par¬ 
ticles on their way to the target, so they may 
not strike too hard. This can be done by low¬ 
ering the vacuum. But such a tube may not be 
as good as a fresh one, for it may take more 
energy to make an equal quantity of X-light. 

Electrical Review, May 30, 1900. 


NOTE 98 —HOW DOES AN X-LIGHT TUBE 

WORK? 

The favorite question of the youthful Max¬ 
well was — “ What’s the go of that ? ” If the 
answer was not clear, he would say, “ But, 
what is the particular go of that ? ” In attempt¬ 
ing to learn enough to make an efficient X-light 
tube, the last question has often been asked, and 
failing to get a satisfactory answer, the follow¬ 
ing mental images have been set up to interpret 
past and for suggesting future experiments, for 
in Maxwell’s Electricity, an answer to the ques¬ 
tion, What is an electric charge ? was not found. 
The first image is, The Ether is Electricity. 
The second is, What we call Electricity is dis¬ 
associated Ether. Applying these statements 
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to an X-light tube in action we may look upon 
the ether between the terminals as polarized 
and partly disassociated by the energy applied. 
Between the terminals the field is made of 
ether units swung around and formed in lines, 
those at the ends being disassociated. At the 
surface of the cathode the free negative ether 
combines with the particles of gas held by 
the metal, leaving the positive ether to seize 
the negative of the next ether unit toward the 
anode, and so on through the lines until the 
ether units next the anode are pulled apart, 
leaving the positive particles to collect around 
the gas particles of the anode. 

We then have lines of swung ether units 
between the terminals and free ether particles 
or electricity at each terminal. As we increase 
the energy applied to the tube there comes 
a time when the disassociated ether collected 
about the gas particles in the terminals tears 
them off and rushes them across the field, 
causing them to strike the opposite terminal 
with sufficient force to raise them to so high a 
temperature they become centres from which 
X-light originates. But if this were true why 
should not both terminals yield X-light ? They 
do — as stated in previous notes — and Trow¬ 
bridge, with his powerful generator, has not 
only shown there are anode as well as cathode 
rays, but that X-light can be produced in a 
tube having a continuous metallic conductor, 
instead of the usual terminals. Both of his 
observations are explained by the theory given. 
But for practical purposes why should the 
anode or target be the place from which X-light 
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originates ? The answer may be found in a 
phenomenon already spoken of in former notes; 
namely, amalgamation of gas with the terminals. 
To explain this in the shortest way it is neces¬ 
sary to state that in the process of preparing a 
good X-light tube the gas is removed more 
rapidly from the anode than from the cathode. 
If proof is required, pump two tubes, one with 
the current flowing from the anode to the cathode, 
the other with the current flowing from the 
cathode to the anode; then compare the two 
with the current flowing in the normal direction. 

Accepting the statement as correct, it is obvi¬ 
ous in producing X-light with a unidirectional 
current from a battery through a great resistance, 
as Trowbridge has done, we should expect the 
light to come from the anode, because the num¬ 
ber of available gas particles held by the cathode 
after a tube is prepared for use may be greater 
than the number held by the anode, and there¬ 
fore this would determine the predominating 
direction of the actual transfer of ether particles 
in the cathode stream; while so long as energy 
was applied to the system, interchange of part¬ 
ners among the polarized lines of ether units 
between the terminals in the tube would go on. 

This theory permits of a graphic representa¬ 
tion of the field representing tension and pres¬ 
sure at right angles, explains the swayings we 
interpret as transverse waves, and suggests one 
reason why X-light arising from the anode 
should be more apparent than that coming from 

the Cathode.- Electrical Review, June 2, 1900. 
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NOTE 99 —ON TUBES FOR GENERATORS OF 
LOW POTENTIAL 

To get brilliant X-light with a small expendi¬ 
ture of force it is necessary to have a vacuum so 
high that particles of gas rushing from the ter¬ 
minals may meet with the least possible ob¬ 
struction. When such a tube is used with a 
generator of low potential it is difficult to over¬ 
come the initial high resistance due to the force 
of attraction which holds the gas particles to the 
terminals. In pumping a tube, while sending 
the current through it, these particles come off in 
great numbers. Only by continued running until 
those remaining are held with a force which 
requires several thousand volts to overcome, 
can a tube be brought to a condition to produce 
X-light efficiently. As already shown, pumping 
is but a small part of the preparation of an 
X-light tube. With a good pump an X-light 
vacuum can be produced in a short time, but to 
remove enough from the terminals is a far longer 
process. To enable a low-potential generator 
to overcome the initial high resistance of a tube 
which had been properly prepared, a holder was 
arranged into which heat could be introduced 
while the tube was in use, the temperature 
being easily raised to as high degree as the 
glass would bear without getting soft. 

When the vacuum had been lowered by heat 
-from gas driven from the glass-, and the resist¬ 
ance to the formation of the Varley cathode 
stream made less -by heat having partly over¬ 
come the attractive force between the gas and 
the metals of the terminals-, the low-potential 
generator had the power to send gas particles 
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from the cathode and drive them against the 
target with sufficient force to produce X-light. 
When the current was started the vacuum by 
continued running fell, the tube producing too 
many heat-waves and too few X-light waves, 
because the particles from the cathode did not 
strike the target with sufficient force. As this 
state came on, the temperature of the tube was 
allowed to fall, until a condition was reached 
where, by a balance of the forces, the character 
of the light was maintained constant; it being 
only necessary to allow the tube to cool more 
as the number of particles in the circulation 
increased, thus condensing them on the glass. 
For repeating this experiment a tube should be 
in good condition; that is, the attraction between 
the remaining gas and the metal of the terminals 
should be of the proper degree for the generator 
with which the experiment is carried out. 

In those cases mentioned in former notes, 
when by long use the resistance has grown so 
high -from continued exhaustion of the gas from 
the terminals-, a convenient degree of heat will 
not allow the current to liberate enough gas to 
form a Varley cathode stream, the tube can¬ 
not be used on a low-potential generator with¬ 
out other treatment. At this time the best way 
of recharging exhausted terminals is not known, 
though many attempts have been made. Hav¬ 
ing formed a theory that if the cathode could be 
heated it would take up gas as it cooled, — the 
gas being obtained from the supply collected by 
the glass in the normal working of the tube, as 
it was forced from the terminals, — in one of the 
experiments a tube somewhat like the one shown 
in Plate 29, Figure 59, Note 65, was used, only 
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there was a hinge in the stem of the target 
enable it to be dropped out of the field wh 
the tube stopped working on account of the t 
minals being exhausted. In pumping, the tu 
was maintained at a temperature of five hu 
dred degrees Fahrenheit to expel gas. The le 
hand aluminum disk was a cathode, and t 
target was an anode. Then the target ano 
was dropped out of the field, the right-hai 
concave terminal made a cathode, the hing 
terminal an anode and connected with the ge 
erator; the left-hand concave aluminum di 
serving only as a target to receive the impact 
the Varley cathode stream from the right-hai 
disk. After an hour the current was stoppe 
the left-hand concave disk allowed to cool, t] 
tube being maintained at an unvarying tempe 
ature. When the tube was afterward cooled 
gave X-light with the current passing in a norm 
direction. The experiment appeared to sho 
there was some truth in the theory, and to ha'' 
pointed out a direction in which valuable woi 
might be done. This experiment is not offer* 
as a satisfactory way of solving the problem « 
renewing exhausted terminals, but now Trov 
bridge has discovered X-light tubes can be e: 
cited by simply connecting the terminals to 
storage battery of only twenty thousand volt 
these observations may be of sufficient intere 
to mention, because with such a generator tfc 
cathode will be rapidly exhausted from the ii 
creased amperage we shall be tempted to US' 
for more amperage means more light, which : 
most desirable in medical work. As this ne^ 
type of generator is silent, it will be of the grea 
est value in studying the heart and lungs b 
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means of the apparatus shown in Plates 19 and 
20, Figures 46 and 47, Note 47. 

Electrical Review, June 2, igco. 

NOTE 100 —DOES THE ETHER CONDUCT? 

When two great men make statements which 
appear to oppose each other, it is always de¬ 
sirable to find some reconciliation which may 
serve as a working theory to guide experiments. 
An attempt has been made to do this with the 
statements which follow, to help in understand¬ 
ing the phenomena of X-light tubes. 

Maxwell said conductors were opaque. The 
ether therefore cannot conduct, for it is the type 
of transparency. But Trowbridge concluded a 
remarkable paper read before the American 
Academy of Arts and Sciences, April, 1897, with 
these words: “ I am thus forced to the conclu¬ 
sion that under high electrical stress the ether 
breaks down and becomes a good conductor.” 
If, as stated in a former note, we imagine the 
ether to be dissociated when we apply sufficient 
energy, we appear to reconcile these statements, 
for normal or whole ether is transparent and 
serves as a medium for the changes we call 
waves, but does not conduct When disso¬ 
ciated, its particles forming new combinations 
with the differentiated ether we call matter, its 
properties are so changed as to give rise to the 
phenomena, electricity and conduction. 

Electrical Review, June 2, igoo. 

NOTE 101 —CONDUCTION IS A PHENOMENON 

OF MATTER 

The fact of amalgamation between solids and 
gases, with its accompanying ether phenomena 
under stress, is of value to those who are work- 
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ing with the ether over a wider field than 
of an X-light tube, extending even to gravit; 
itself, which latter aspect will be spoken of! 
If all the particles of matter were removed 
an X-light tube, it would not conduct by m 
of a normal cathode stream, however higl 
electro-motive force, until the stress overc 
cohesion. When this state -which differ; 
different substances under electric stress, 
does under mechanical and chemical- arr 
particles of the terminals serve as carrier; 
the disassociated ether and rush across the i 
producing the phenomena of conduction, 
there were no internal terminals, the glass w 
act as such. Normal ether does not condu 

Electrical Review, June j 

NOTE 102 — MAXIMUM X-LIGHT ARISES IN 
FIELD OF GREATEST ETHER STRAIN 

In earlier notes an attempt was made to si 
contrary to the accepted opinion, the direc 
of the cathode stream, and therefore the c 
area from which X-light arose, was influei 
by the position of the anode in relation to 
target -Note 15, Plate 5, Figure 1-. If, th 
fore, the phenomenon of X-light is a result < 
stress applied to the ether, we should expect 
effect to show most between the terminals, 
this would explain why there was no X-l 
coming from the normal target in Note 
Plate 5, Figure 1, when the ring was made 
anode, for the normal target was too far fi 
the field of maximum strain, which was of coi 
between the terminals of the circuit to wf 
the energy was applied, — in this case the 1 
anode and the cathode, from which vicii 
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X-light arose. Plate 40, Figure 75, further illus¬ 
trates this. Here the cathode is bifocal, but the 
direction of the cathode stream depends upon 
which of the two targets is made anode, X-light 
originating from the one which forms a terminal 
to the circuit. This tube was designed to throw 
some light on the ether disassociation theory 
already mentioned, and has no practical value, 
though one of a similar type has been recom¬ 
mended for stereoscopic work. The following 
observations show why such tubes are not of 
practical importance. Though the area from 
which most of the X-light arises is on the anode 
target, it also comes from other places, wherever 
the impact of particles shot from the terminals is 
forcible enough. In tubes of the type mentioned, 
in addition to the strain in the ether between the 
terminals, there is a condition of less strain over 
a large area, therefore when the particles of gas 
amalgamated with the terminals fly off, they not 
only go from the front surfaces, but also, in a 
less degree, from other parts of the metal, per¬ 
pendicularly to its surface. As a result, the 
glass walls, particularly over a ring-shaped area 
surrounding the biconcave cathode, become a 
diffused source of X-light, while in properly 
designed tubes the energy is more delivered 
from the concave surface of the cathode. All 
energy otherwise used in a tube is not only 
wasted, but injures the definition. In attempts 
to design tubes this point should be remembered, 
the cathode being placed to encourage the nor¬ 
mal stream from its concave surface. 

Electrical Review, July n, 1900. 
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NOTE 103 —AN X-LIGHT TUBE HAVING A TAR¬ 
GET TO ROTATE IN TWO PLANES, AND 
WITH A RESERVE CATHODE 

Roentgen, who first used, in an X-light tube, 
Crookes’ principle of a cathode stream focussed 
on a metal target, was also the first to apply the 
principle to a tube for alternating currents, in¬ 
venting the double-focus type, which has, how¬ 
ever, the defect of giving two sources of light, 
though for practical purposes this is not always 
a serious matter. In former notes a variety 
free from this defect was shown, the second 
light source being sent out of the field, but as 
tubes with three terminals are more difficult to 
construct, less use has been made of them. 
Now one is described in which the target 
rotates in two planes, — one parallel, the other 
perpendicular to the plane of the paper in 
Plate 41, Figure 76. In this way the angle 
made by the target with the axis of the cathode 
stream can be changed to see which is most 
effective. As the target also rotates about a 
central axis perpendicular to the surfaces on 
which the cathode streams strike, fresh metal 
can be brought to receive these impacts when 
holes have been made. This target is made 
one terminal, the second cathode being reserved 
as a storehouse of gas, to be used when the 
resistance in the circuit between the other 
cathode and the target has become such the 
light is not of the desired quality. As the stem 
of the anode is hinged, it may be dropped out 
of the field to allow the stream from one target 
to heat the other, when for this purpose they 
are both made terminals. 

Electrical Review, July n, 1900. 
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NOTE 105 —WHICH WAY DOES THE 
“CURRENT” FLOW? 

Current is used here under protest and only 
to avoid making a new word. Several authori¬ 
ties were asked which way the current flowed, 
and always the answer was given in a tone 
showing die question was considered a foolish 
one. Yet when the second Maxwell question 
was asked: “ But what’s the particular go of 
it?” the answer was always unsatisfactory. 
Maxwell, with his acute mind, realized he did 
not know, as the following quotation from para¬ 
graph 568 shows: “ So far are we from know¬ 
ing its absolute value in any case that we do 
not even know whether what we call the posi¬ 
tive direction is the actual direction of motion 
or the reverse.” Therefore, this seems a suit¬ 
able question to put to an X-light tube. In 
earlier notes the result was incidentally men¬ 
tioned, but here, in its proper place, it may 
be dwelt upon. 

Make a tube like the one shown in Plate 41, 
Figure 76, with two concave aluminum ter¬ 
minals exactly alike. Exhaust, while hot, to a 
high vacuum without sending any “ current ” 
through it. Make the right-hand terminal posi¬ 
tive, the left-hand negative, not using the cen¬ 
tral target as part of the circuit. Send a 
“ unidirectional ” current through the tube and 
continue pumping. When the resistance of the 
tube is equal to ten centimetres of dry air, re¬ 
verse the current, making the left-hand terminal 
positive and the right-hand negative. It will be 
found the resistance to the development of the 
Varley stream is greater than in the first posi- 
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tion. This is the same phenomenon mentioned 
in former notes. Consider its bearing on the 
direction of the “ current.” By the preliminary 
pumping without “ current” the gas was mostly 
removed from the space enclosed by the walls 
of the tube, what was left being chiefly amalga¬ 
mated with the terminals. Already it has been 
shown under these circumstances it is the gas 
amalgamated with the terminals which carries 
the charges through the ether between the ter¬ 
minals. Now, the more the gas is driven out 
of the terminals, the higher becomes the resist¬ 
ance of the tube, therefore, when one terminal 
is more quickly exhausted than the other, we 
may consider this was the direction by which 
it was easiest for the strained ether to relieve 
itself. But gas came out of both terminals, 
therefore, if the word current is used, it should 
be in the plural. Those who love the work of 
Faraday will be glad of it. With currents alter¬ 
nating so rapidly they approach the electro-mag¬ 
netic phenomenon of light, charges would not 
be carried by matter acting like projectiles, for 
the particles, owing to their inertia, would not 
have time to move across an appreciable space 
in the ether. All they could do would be to 
tremble, the energy spreading as ether vibra¬ 
tions. There would be no currents, the strain 
being relieved by the ether vibrations. 

Electrical Review, August 8, 1900. 


NOTE 106 —RELATION BETWEEN GAS AMAL¬ 
GAMATION AND TESLA LIGHT 

To-day in reading Tesla’s striking lecture 
before the Institution of Electrical Engineers, in 
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London, in 1892, one passage on which the ph e _ 
nomenon of gas amalgamation appears to tear 
attracted attention. He held one of his vacuu m 
tubes in his hand while standing in the static 
field, or, as it should be called, the space of ether 
strain, for a field is a flat, while this has three 
dimensions. The tube glowed with a brilll^ tlt 
light. Taking another with a higher vacuum, he 
showed under the same conditions it was dark 
A discharge from a Tesla coil was then 
through it, when it became luminous, like the 
first, after being separated from the coil. 
then went on to say: “ I may put it away for a 
few weeks or months, still it retains the faculty 
of being excited. What change have I produced 
in the tube in the act of exciting it? - If a motion 
imparted to the atoms, it is difficult to perceive 
how it can persist so long without being at¬ 
tended by frictional losses, and if a strain in the 
dielectric, such as a simple electrification would 
produce, it is easy to see how it may persist In¬ 
definitely, but very difficult to understand why 
such a condition should aid excitation when We 
have to deal with potentials which are rapldjy 
alternating.” It appears the explanation of the 
problem is this: The particles of gas which, 
previous notes, have been shown to be amalga¬ 
mated with the glass and terminals, were s orne 
of them sent into the free space in the tube hy 
the stress of the coil, and therefore the ugu^l 
bombardment by these particles could go on 43 
in the tube which had a lower vacuum, for J n 
this second tube the vacuum was now lowered. 

Electrical Review, August 8, 
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NOTE 107 —A LIGHTNING STORM MAY BEGI 

QUIETLY 

In Note 104 was shown a lightning flash c 
striking character. Here is described anothe 
type. We usually think of lightning storms a 
coming from somewhere, — in this part of th 
country generally from the southwest, and pass 
ing over; but such a course is not necessary 
My camp is about eleven hundred feet abov 
the sea, on an elevation overlooking the imme 
diate country, and guarded by a mountain wal 
from five to ten miles distant, extending fror 
north to southwest. On this wall, or within il 
lightning storms frequently arise. The nigh 
of July seventeenth there was clear starlighi 
Slowly a little cloud arose, forming out of th' 
pure sky, glowing with a rose-pink light, beau 
tiful in file darkness. No noise could be heard 
The cloud increased in size, becoming at inter 
vals more brilliant Occasionally could be seei 
the irregular bright lines which Faraday claimee 
were simply the illuminated edges of a darl 
cloud behind which the lightning was playing 
Such could not have been the case here, fo: 
when another suffused glow came, there wa: 
no cloud outline to correspond with the shape 
of the bright band. For an hour photograph; 
were taken at intervals, before the glow dis 
charge rose sufficiently in potential to cause 2 
flash strong enough to be heard. Then the at 
mospheric disturbance rapidly increased, the 
outrushing under-wind arose, and a powerfu 
storm was soon overhead. Here was the phe¬ 
nomenon that Tesla, in his lecture already re¬ 
ferred to, spoke of: “Such discharges of veiy 
high frequency, which render luminous the aii 
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at ordinary pressures, we probably often wit¬ 
ness in Nature. ... In trials of this kind the ex¬ 
perimenter arrives at the startling conclusion that 
to pass ordinary luminous discharges through 
gases, no particular degree of exhaustion is 
needed, but that the gas may be at ordinary or 
even greater pressure.”- Electrical Review, August8, igoo. 


NOTE 108 —THE BEARING OF THE ETHER 
DISSOCIATION THEORY ON THE IONIZA¬ 
TION THEORY OF SOLUTION 

We owe to Helmholtz and the great physical 
chemists, like Arrhenius, Ostwald and Nemst, 
the development of the modem view of solution; 
namely, that the dissolved substance is disso¬ 
ciated into ions having different electric charges. 
For example, in dilute hydrochloric acid almost 

all the HC 1 is broken into H and Cl ions. 

Helmholtz stated the law clearly : “ Since the 
complete equilibrium of electricity is produced in 
the interior of electrolytic liquids as well as in 
metallic conductors by the weakest distribution 
of the electric forces of attraction, therefore it 
must be assumed that no other force is opposed 
to the free movement of the positively and 
negatively charged ions, save the forces of their 
electrical attraction and repulsion.” Now, owing 
to the behavior of some substances, for example, 
iron, it is necessary for the theory to assume 
iron ions have a greater positive charge in some 
cases than in others, three times as great in 
FeCl 3 . Thomson’s theory of an atom states it 
is composed wholly of corpuscles which are 
the ultimate particles of electricity. 

It is difficult at present to reconcile these 
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two theories. As there are more facts in favor 
of the first, we may consider the charge as differ¬ 
ent from die atom, the ion getting its varying 
charge from elsewhere -Theoretical Chemistry, 
W. Nernst, translated by Professor Palmer, 
page 329-. The theory of a charge given in 
former notes explains this by saying electricity 
is dissociated ether. When a substance is dis¬ 
sociated in solution into ions having charges of 
different signs, the number of ether particles 
broken into positive and negative units varies 
with circumstances; the number will be governed 
by the needs of the ions. In the case of FeCl 3 , 
three ether particles will be broken, the three 
positive units going to one iron ion, forming with 
it a system having a threefold electric charge 
Fe***, while of the three negative units one 
will go to each of the three chlorine ions forming 
three systems each with one negative charge, 
Cl + Cl + Cl. This consideration meets the state¬ 
ment of Faraday, who said positively when a 
charge of one sign appeared, then somewhere 
there must be an equivalent charge of opposite 
sign. Viewed in this light, there is no objection 
to an ion having any number of unit charges 
which the theories of chemistry require. 

Electrical Review, October 31, 1900. 


NOTE 109 —THE STRUCTURE OF THE ATOM 
AS SEEN BY CATHODE RAYS AND X-LIGHT 

Varley discovered the cathode stream, de¬ 
flected it by a magnet, showed the force of its 
impact on a pivoted mica vane, stated it was 
composed of molecules of the residual gas in 
the tube charged with electricity. Since Varley 
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published his results, two theories of the cathode 
stream have been held by physicists, the Varley 
or material particle theory and the ether theory. 
As those who hold the ether theory do not 
explain why the cathode stream is deflected by 
a magnet, only the material particle theory will 
be considered. In the form stated by Varley 
it is now abandoned by physicists, because the 
facts of chemistry show electricity breaks mole¬ 
cules into ions. In consequence, Schuster said 
the particles in the Varley stream were ions 
such as are present in electrolysis. Therefore 
the particles would be as large as atoms. In 
the case of oxygen they might be larger. Other 
observers have considered the particles much 
smaller. Weichert made the first determi¬ 
nation of the relation e/m. Finding it to be 
between 20X10 6 and 40x1 o 6 c. g. s. units, or 
three thousand times as great as the ratio for 
the hydrogen ion in electrolysis, he chose to 
consider the particles in the cathode stream 
were one three-thousandth of the size of the 
ions in electrolysis. An attempt will be made 
to use this theory to show why when a cathode 
stream strikes a platinum target in a reflecting 
focus tube, we get more available X-light than 
with an aluminum target. The usual expla¬ 
nation given is that less X-light is reflected 
from and more transmitted by aluminum. An 
endeavor will be made to explain why alumi¬ 
num is more transparent, and then to prove 
there are other reasons for the superiority of a 
platinum target. In attempting the construc¬ 
tion of an efficient X-light tube there was a 
doubt which theory of X-light to accept for an 
experimental basis, on account of objections to 
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the material particle theory as well as to the 
ether theory. The former gave no reason why 
the rays were not deflected by a magnet except 
to say they were not charged. It was difficult 
to understand how particles thrown from a 
highly charged body could escape without a 
charge. But admitting they had no charge it 
seemed as if they should have acquired one 
from passing through a charged leaf of alumi¬ 
num. In these experiments they have not 
yet been deflected after such passage. If 
they were ether phenomena like light, or, in 
other words, electro-magnetic manifestations, 
it was difficult to see how a metal could be 
transparent to them, for Maxwell’s theory re¬ 
quired metals to be opaque because they were 
conductors. 

There appeared to be inseparable obstacles 
to both theories. The material particle theory 
could not be considered, for it was not in accord¬ 
ance with simple experiments. The ether theory 
seemed to oppose the electro-magnetic theory 
of light, which required aluminum to be opaque 
to X-light, if this was an electro-magnetic phe¬ 
nomenon, but it was not opposed by any experi¬ 
ment. Therefore it was sought to reconcile the 
transparency of aluminum with the electro-mag¬ 
netic theory of X-light. On the usual theory 
that the atoms of metals were solids of the same 
size and conductors, it was difficult to see why 
aluminum should be more transparent than plati¬ 
num. The particles of metals cannot be trans¬ 
parent, for they conduct. The transparency of 
a metal, therefore, must be due to the ether it 
contains. A transparent metal should therefore 
contain more ether than an opaque one. But 
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how shall we get more ether in a mass of alumi¬ 
num than in a mass of platinum, when the 
atoms are of the same size and solid, and the 
ratio of the atomic weights to the densities 
about the same, for this shows the spaces be¬ 
tween the atoms filled with ether cannot be 
very different in the two metals. By suppos¬ 
ing the atoms made of systems of sub-atoms 
with ether between them, the difficulty of the 
other theory might be overcome. These sub¬ 
atoms exist in the cathode stream. They are 
formed of the ultimate units from which all 
the elements were made. The theory that 
the particles in the cathode stream are these 
ultimate units cannot be the true one, for in 
former notes it was shown the cathode stream 
particles had a familiar spectrum composed of 
a number of lines. When we find sufficiently 
disruptive forces to break up the cathode stream 
particles, we shall not get a familiar spectrum 
from the ultimate units resulting. As these ulti¬ 
mate units must be of the same size and weight, 
there must be less of them in a light atom of 
aluminum than in a heavy atom of platinum 
to account for a difference in atomic weight, 
and there must be more space between them. 
As this space is filled with ether, a light atom 
like aluminum should be more transparent to 
X-light if this is a very short vibration in the 
ether. The theory indicates ultimate units are 
opaque because they conduct, while the ether 
between them is transparent and does not con¬ 
duct. If we think of these ultimate units not as 
matter, but as differentiated ether, the reasoning 
will be the same. This view is probably the 
true one, for it simplifies our idea of the uni- 
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verse. That ether is transparent and does nol 
conduct is no objection, for we should expect dif¬ 
ferentiated ether to differ from ordinary ether. 

The following experiment indicated the greater 
transparency of aluminum was not the chief 
reason why an aluminum target was not as effi¬ 
cient as one of platinum. A platinum target 
was covered on the face struck by the cathode 
stream by a thin veneer of aluminum. If the 
loss in efficiency in an X-light tube with an alu¬ 
minum target had been due to the transparency 
of the aluminum, such a target should have 
been almost as efficient as one entirely of plati¬ 
num, and should have acted toward X-light 
as a glass mirror silvered on the back would 
have done to ordinary light The X-light pass¬ 
ing through the aluminum should have been 
thrown back, not lost, for it could not have 
passed through the platinum back any more than 
through a regular platinum target. The tube did 
not give as much X-light. The following expla¬ 
nation was given. The particles of the cathode 
stream are not stopped so abruptly when they 
strike aluminum as when they strike a heavier 
metal. On the solid atom theory we might sup¬ 
pose the atoms of platinum being heavier would 
produce this result, but this theory cannot explain 
the small size of the particles in the cathode 
stream, and it does not explain why one atom is 
heavier than another, except by saying such is 
the nature of atoms. The compound atom 
theory mentioned will explain the small size of 
the cathode stream particles; why they have a 
familiar spectrum and the fact that aluminum is 
transparent to X-light and is a conductor of 
electricity. On the compound atom theory, the 
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more open structure of aluminum would not 
stop a flying particle in the cathode stream 
so quickly, allowing it to penetrate further. In 
former notes a high temperature was said to be 
the cause of X-light. We should not expect a 
cathode stream particle when slowly stopped to 
get as hot as when stopped more abruptly, for 
the energy of heat conversion would be extended 
over a longer period. In a future note it may 
be well to consider the objections which can be 
raised to the theory that all substances are com¬ 
posed of the same ultimate units which are con¬ 
ductors and Opaque.- Electrical Review, September 28,1900. 

NOTE 109 A —THE CATHODE STREAM AND 

X-LIGHT 69 

The Cathode Stream. — There are two opin¬ 
ions about cathode rays. First, The rays are 
some phenomenon in the ether. Lenard con¬ 
sidered them smaller transverse waves than 
those of light. Michelson thought they were 
ether vortices. Second, They are flights of 
material particles. Varley, who published his 
results in 1871, considered the cathode stream 
composed of molecules of the residual gas in 
the vacuum tube, charged with negative elec¬ 
tricity. He deflected the stream by a magnet; 
showed the force of its impact on a pivoted 
mica vane. Crookes, who illustrated the earlier 
work of Varley and Hittorf by beautiful experi¬ 
ments, agreed with Varley as to the nature of 
the stream. He said the cathode stream par- 

69 This paper was not published in the same journal as 
the others, as it was intended for a summary of some of the 
theories mentioned in earlier notes. On this account it 
may be passed over except by readers who are interested. 
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cathode stream particles are the same in every 
atom in the universe. They are the ultimate 
particles of electricity. Seventh, In the cathode 
stream only one particle is detached from an 
atom. The remaining part has a positive charge. 
Eighth, The particles in the cathode stream are 
those liberated by ultra-violet light from a 
charged body, move with the same speed, have 
the same charge. Ninth, The particles in the 
cathode stream are those producing Becquerel 
light. Tenth, The particles in the cathode stream 
are the ultimate units from which the elements 
are formed. Each has a mass of one three- 
thousandth of a hydrogen atom. 

Some of the experiments with X-light tubes 
which have been described in the Electrical 
Review during the last three years will be 
now mentioned, grouping them under the head- 
ings given: 

First, The cathode stream is a purely material 
particle phenomenon, with which the ether has 
no part. The sole cause of the cathode stream 
is a repulsion between the particles of residual 
gas in the vacuum tube and the cathode. These 
two assertions are mentioned together, because 
one experiment applies to both. An X-light 
tube was made with a biconcave aluminum 
cathode in the middle of its bulb. At each 
end of the tube was a platinum target. If the 
cathode stream was not affected by the ether, 
and depended entirely upon the repulsion be¬ 
tween the cathode and the particles of residual 
gas, two cathode streams of equal intensity 
should have arisen from the cathode, producing 
the same amount of X-light at each target. All 
the X-light arising from either came from which- 

130 




(C) Jeff Behary 2019 


170 



NOTES ON X-LIGHT 


ever target was made an anode. The experi¬ 
ment proved, first: a space of strained ether 
was necessary, X-light arising with greatest 
intensity where the ether was most strained; 
second, the attraction of an anode was a cause 
of the cathode stream as well as a repulsion by ^ 
a cathode. 

Second, The particles of the cathode stream 
are always given off from the cathode perpen¬ 
dicularly to its surface, move in straight lines, 
coming to a focus in the centre of curvature of 
the cathode. Any one with experience can see 
the focus of the cathode stream when well de¬ 
veloped in an X-light tube. By means of a 
pin-hole camera it may be photographed. Both 
methods prove the distance varies not only with 
the degree of exhaustion in the tube, but also with 
the potential of the driving current. A tube was 
made with a movable anode, whose distance 
from the cathode could be changed by a mag¬ 
net. Under the conditions required for the 
economical production of X-light it was found 
necessary to have the target at twice the theo¬ 
retical distance for it to be in the focus of the 
cathode stream. This experiment showed the 
particles did not move in straight lines provided 
they left the cathode normal to its surface, nor 
did they come to a focus at the centre of curva¬ 
ture. The explanation offered was as follows: 
the particles of the cathode stream have the 
same kind of electricity, therefore they repel each 
other, coming to a focus beyond the place re¬ 
quired by the accepted theory. 

Third, The direction of the particles in the 
cathode stream is independent of the position of 
the anode at high vacua. The experiment de- 
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jj scribed in paragraph one appeared to disprove 

this, but another is also mentioned. An X-light 
' tube was made with connecting bulbs, one con¬ 

taining the usual cathode and anode. In the 
other, encircling the stem of the cathode already 
;} mentioned, as it passed through this second 

jtf bulb, was a ring that could be made an anode. 

I; When the tube was connected in the usual way 

with the generator, the cathode stream arose 
i from the concave side of the cathode, came to 

t . a focus on the normal anode, giving bright 

X-light. This anode was then disconnected 
‘ from the current. The supplementary ring ter¬ 

minal was made the anode. Under these con- 
■ ditions no cathode stream arose from the usual 

|f side of the cathode, consequently no X-light 

was produced at the normal anode. X-light 
arose in the other bulb from the spreading 
streams of cathode particles given off from 
the back or convex side of the cathode. 

Fourth, The cathode stream particles are al¬ 
ways of the same size, move with the same 
speed, and carry the same charge. If these 
assumptions were true, we should always get 
the same effect when the particles struck the 
target in an X-light tube. We do not. Every 
one long familiar with the construction of such 
tubes knows the quality of the light varies with 
the resistance of the tube. In the determina¬ 
tions of the speed no sufficient account was 
taken of the retarding effect of the gases in 
circulation in the tube. If we try to keep this 
constant, even then the effect produced by the 
impact of these particles on the target in an 
X-light tube varies from other causes. To show 
this a tube was made in which the ordinary 
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cathode could be covered by mercury. With 
the usual cathode the tube gave good X-light. 
With the mercury cathode there was not enough 
X-light to see the bones of the hand, but the 
whole tube was filled with a brilliant white 
light This was explained by saying the par¬ 
ticles in the cathode stream were heavier when 
the cathode was mercury than when it was alu¬ 
minum, and the stream was composed of some 
light gas. In consequence the particles did not 
strike the target at so high a velocity* and when 
stopped were therefore not heated to so high a 
degree; hence were not such efficient centres of 
radiation for the short ether movements we call 
X-light, most of the energy appearing as ordi¬ 
nary light instead. Some of the experiments 
on which was based this heat theory will be 
mentioned later. If the particles in the cath¬ 
ode stream were always of the same mass, 
all cathodes should lose equally in weight in 
the same time, with the same amount of cur¬ 
rent. They do not It was also found when 
the gas had been considerably removed from 
the terminals, cathodes of heavy metals lost 
in weight more rapidly than those of light 
metals, like magnesium and aluminum. 

Fifth, In the cathode stream the charges are 
always carried by the same particles, in all 
tubes, with any gas, with every cathode. An 
X-light tube was exhausted while using heat 
and heavy surges until it yielded no X-light. 
Had the particles been removed ? Surely such 
a wonderful result was never before accom¬ 
plished so easily. The explanation was simpler. 
We depend upon gas amalgamated with the 
terminals to make an efficient cathode stream in 
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an X-light tube. When the cathode stream no 
longer forms, we have removed too much of this 
gas. Consider here the experiment with the 
mercury cathode already mentioned. 

Sixth, The cathode stream particles are the 
same in every atom. They are the ultimate 
units of electricity. If true, how explain the ex¬ 
periment mentioned in paragraph five ? Why 
should X-light have stopped? The terminals 
of the tube were constantly connected with 
a generator supplying electricity. They were 
good conductors. They were kept charged to 
a high degree. Is it not simpler to accept the 
explanation given in paragraph five ? Con¬ 
sider another experiment. An X-light tube was 
exhausted by heat and pumping until no gas 
appeared in the pump. A current was then 
sent through it, producing X-light. Much gas 
appeared in the pump. The bubbles continued 
so long as X-light was produced. When, by 
continuing the current and pumping to remove 
the gas thus driven out of the terminals, the 
X-light died out, the bubbles stopped. While 
there were bubbles there was a normal cathode 
stream and X-light. Were the bubbles com¬ 
posed of the ultimate particles of electricity? 
Is electricity a gas with a familiar spectrum, or 
were these bubbles simply a gas coming out of 
the terminals, thus forming a cathode stream as 
stated in paragraph five? 

Seventh, In the cathode stream only one 
corpuscle can be detached from an atom, the 
remainder of the atom being positive. Ac¬ 
cording to this theory, when the tube arrived 
at the condition mentioned in paragraphs five 
and six, — that is, when the normal cathode 

134 


(C) Jeff Behary 2019 



NOTES ON X-LIGHT 


stream no longer formed, — the cathode should 
have been left with a positive charge. The 
charge was negative. 

Eighth, The particles in the cathode stream 
are those liberated by ultra-violet light from a 
charged body, move with the same velocity, have 
the same charges. If true, we should get X-light 
from a cathode stream formed by allowing 
ultra-violet light to fall upon a cathode in an 
X-light tube connected with a capacity. 70 Suffi¬ 
cient X-light has not been made in this easy 
way to use in medicine. 

Ninth, The particles in the cathode stream are 
those producing Becquerel light, have the same 
charges, move with the same velocity. If true, 
we could produce X-light from a vacuum tube 
with a radio-active cathode, without an electric 
generator. It would only be necessary to ex¬ 
haust the tube to the usual X-light vacuum. 
The particles in the cathode stream from the 
radio-active cathode would then meet with no 
more obstruction on their way to the target to 
produce X-light than would be encountered by 
those of a cathode stream formed in the ordinary 
way. A distinguished American physicist ex¬ 
pressed the opinion that the radio-active sub¬ 
stances would be so intensified as to act as 
substitutes for the complicated and troublesome 
apparatus now required for producing X-light 
for medical purposes. Having a high regard 
for his opinion, experiments with X-light were 
abandoned to work with these substances. Ex¬ 
periments showed the light from them was 
different in character from X-light, suffering 

70 For the use of electrons in therapeutics refer to Note 
179. For an electron generator to Note 179 D. 
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diffusion in the tissues like ordinary light to 
such an extent the bones even of the hand were 
not visible. The experiments indicated a differ¬ 
ence, perhaps in velocity, between the units in 
the cathode stream and those of the radio-active 
substances, because the character of the two 
resulting radiations toward human tissues was 
not the same when produced in the same vacu¬ 
um. Experiments of this nature require time 
and money. The results were disappointing, 
for the interest in the subjects mentioned in this 
paper arose from a wish to find the most effi¬ 
cient radiation for the relief of human suffering. 

Tenth, A cathode stream particle has a mass 
only one three-thousandth of a hydrogen atom. 
The particles are the ultimate units of which 
all the elements are composed. That atoms are 
compound is probably true, though not yet 
proved by experiment. The theory explains 
phenomena better than that of the indivisible 
atom. That the particles in the cathode stream 
are the ultimate units is absurd. 

A few suggestions in regard to each theory 
are made: On the theory of indivisible atoms, 
how shall we explain differences in atomic 
weight, except by saying that such is the 
nature of atoms? This is not a satisfactory 
answer to an active mind. On the theory of 
a compound atom it may be explained by 
saying a light atom has fewer ultimate parti¬ 
cles than a heavy one, for as each particle 
must have the same weight there would be 
more in a heavy atom than a light one, to 
account for differences in atomic weights. That 
the particles in the cathode stream, however 
small, are not the ultimate particles of which 
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the universe is composed, is shown by their 
having a familiar spectrum. If ultimate units 
could be made to give a spectrum, it would be 
a new one. In this connection a statement is 
mentioned which was made in the notes already 
referred to: In working with X-light tubes the 
spectrum of hydrogen was obtained in the 
cathode stream though other gases were in 
the tube. Therefore, before we reach the ulti¬ 
mate units of which the seventy-five or more 
elements are composed, more powerfully dis¬ 
ruptive forces than those in the cathode stream 
must be used. The so-called ultimate, indivisible 
corpuscles of this stream cannot be the final 
units because they have a familiar spectrum, 
vibrating in too many ways at approximately 
the same temperature. The experiments pub¬ 
lished by Trowbridge in this Journal for 
September are the most important contribution 
to celestial physics since Kirchhoff proved the 
law of exchanges and told the nature of the 
Fraunhofer lines. Trowbridge always obtained 
the spectrum of water vapor in the cathode 
stream when a condenser was used. Therefore 
the cathode stream particles are not necessarily 
elementary. If such minute particles are com¬ 
pound, it shows, when elements combine, it is 
not their atoms which unite to form new mole¬ 
cules ; the combination is far more intimate, a 
union of the particles of which atoms are com¬ 
posed. Long before we reach the heart of 
nature the present ultimate corpuscles will look 
to us more complicated than a wilderness of 
solar systems. 

The X-rays. — First, Roentgen considered 
them longitudinal vibrations in the ether. 
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Second, Janmann believed they had also a trans¬ 
verse component. Third, Goldhammer stated 
they were short transverse vibrations differing 
from light only in size. Fourth, Stokes ad¬ 
vanced a theory of irregular pulses in the ether, 
partly positive, partly negative. Fifth, J. J. 
Thomson modified Stokes’ theory. He believed 
when a cathode stream particle was stopped, its 
charge performed a single oscillation, giving 
rise to a pulse in the ether. Sixth, Michelson 
suggested that X-rays might be ether vortices. 
Seventh, Other physicists believed they were 
flights of material particles. This list of great 
names might easily be made longer. Yet what 
is known of the true nature of X-light ? Nothing. 
A few suggestions will be made, and one or 
two experiments described: J. J. Thomson has 
accepted most of Weichert’s views of the 
cathode rays, and Stokes’ ideas of the X-rays. 
He believes when a corpuscle is stopped, there 
arises in the ether a pulse whose thickness is 
equal to the diameter of a corpuscle. These 
pulses are the X-rays. According to this theory, 
the thickness of the radiant area on the target 
from which X-light arises cannot be greater 
than the diameter of one of his corpuscles, hav¬ 
ing a mass one-thousandth of an atom of hy¬ 
drogen. Estimate the thickness on this basis. 
As a preliminary it is necessary to know the 
diameter of a hydrogen atom. This requires a 
liberal use of the imagination, as proved by the 
different estimates. Kelvin said an atom, or a 
molecule -he did not attempt to distinguish 
them-, was from one ten-millionth to one- 
millionth of a millimetre in diameter. Meyer 
considered them smaller than a sphere one- 
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millionth of a millimetre in diameter or as small 
as 0.2 x io -7 centimetre. The physical chemists 
require us to believe a molecule is not a solid. 
Its atoms are arranged with ether between 
them. The diameter of an atom, therefore, is 
not equal to half the diameter of any molecule 
with more than one atom, while in complex 
molecules its proportion is smaller. Atomic 
diameters are probably not greater than one 
three-millionth of a millimetre. The corpuscle 
theory of the cathode stream gives the mass 
of a corpuscle as not more than one-thou¬ 
sandth of a hydrogen atom. The diameter of 
a corpuscle would not exceed one thirty-mil¬ 
lionth of a millimetre. This, then, would be 
the depth of the radiant area on the target 
from which X-light could arise. 

Consider the following experiment: An X- 
light tube had its target placed at an angle of 
ninety degrees with the axis of the cathode 
stream. As close as possible to the area struck 
by the cathode stream was a narrow passage in 
a block of platinum, with openings raised one 
millimetre above the surface of the target, the 
length of the passage parallel therewith. Under 
these circumstances, if X-light arose only from 
a radiant area on the target, whose depth was 
measured by one thirty-millionth of a millimetre, 
direct rays could but to a small extent have illu¬ 
minated the passage, for this was on the top of 
a cliff thirty million times as high as the depth 
of the radiant area at its base, in deep shadow, 
except the opening nearest the radiant area. If 
the usual theory had been true, no bright image 
should have been formed on the fluorescent 
screen, by light coming through the passage. 
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The light was so bright Fomms’ bands were 
photographed with a short exposure. The ex¬ 
periment also appeared to show X-light was not 
composed of the reflected ether vortices of the 
cathode stream or of minute material particles. 
As these are supposed to move in straight lines, 
they would have had difficulty in going into the 
passage in the platinum block to illuminate 
the screen brightly. Again, how could material 
particles shot from a charged anode escape hav¬ 
ing a charge and being reflected by a magnet? 
Suppose they did escape without a charge. 
When they went through charged aluminum, 
they ought to have received a charge and been 
deflected by a magnet. They were not deflected? 
Was not ffie theory of X-light advanced in my 
notes a better one? This was the theory: 
When the particles of the cathode stream strike 
the target, they are heated sufficiently to cause 
them to be radiant centres, from which the short 
ether waves we call X-light arise. As time is 
required for heat to decline, the particles are suf¬ 
ficiently hot, when they have rebounded opposite 
the opening of the passage, to be radiant centres. 
The wave-fronts, therefore, go directly through 
the passage to the fluorescent screen, brightly 
illuminating it. The word heat is used not 
to distinguish this from electro-magnetic phe¬ 
nomena, but to express a more persistent state 
in the radiant particles of the cathode stream, 
after they have struck the target, than that rep¬ 
resented by the single pulse of the usual theory 
of X-light. An experiment bearing on this heat 
theory is mentioned. An X-light tube was made 
with a hollow target. The area struck by the 
cathode stream could be cooled to a low tem- 
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perature. When so cooled there was less X- 
light This tube under the title of the A-W-L 
tube was made commercially, proving capable 
of converting a large amount of electricity into 
X-light, because with any cathode stream it 
was impossible to melt the target. A simpler 
tube was designed for general use. The tar¬ 
get rotated on an axis. Fresh metal could 
be brought to receive the force of the cathode 
stream when a hole had been melted. Before 
closing this paper, the structure of the atom 
as seen by the cathode stream and X-light 
will be considered. After Roentgen discovered 
some of Lenard’s rays would show the bones of 
the hand, S. P. Thompson found the heaviest 
metals made the best targets in X-light reflect¬ 
ing focus tubes. The reason usually given is 
that light metals like aluminum allow X-light to 
pass through them, this part of the light being 
lost. Why should aluminum be transparent to 
X-light if this is an electro-magnetic phenome¬ 
non like ordinary light? Maxwell’s theory re¬ 
quires conductors to be opaque. Aluminum 
is a good conductor and should be opaque to 
X-light. It is transparent. If X-light is an elec¬ 
tro-magnetic phenomenon, we must find some 
way of explaining the transparency of alumi¬ 
num. Consider first the solid atom theory. As 
the nature of a substance depends on its atoms, 
conductors must have opaque atoms if these are 
solid. If X-light is an electro-magnetic phenom¬ 
enon, it cannot travel through such solid con¬ 
ducting atoms. If it passes through a metal 
with solid atoms it must pass in the ether be¬ 
tween them. If one metal is more transparent 
than another, the more transparent must con- 
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tain more ether. On the solid atom theory ho\ 
can we get more ether in aluminum than in plati 
num? The solid atoms are of one size. Ther 
are about as many of them in aluminum as ii 
platinum, for the ratios of the atomic weight 
are about the same as the ratios of the densities 
There is not enough difference to account fo 
aluminum being forty times as transparent a; 
platinum. As we do not find enough differenc< 
in the amount of interatomic ether to accoun 
for the difference in transparency, we must giv< 
up the solid atom theory, for it fails here as 
it does in attempting to explain the cathode 
stream. Both phenomena require a compound 
atom. But the cathode stream theofy, that the 
particles into which the atoms are broken are the 
ultimate units, cannot be true, for they have a 
familiar spectrum. A theory of the atom musl 
meet these difficulties. The following is sug¬ 
gested. The atom is made of sub-atoms. The 
sub-atoms are the cathode stream particles. 
There are as many kinds of sub-atoms as there are 
elements. We should expect the cathode stream 
particles, therefore, to have familiar spectra. 
The sub-atoms are compounds. They are made 
of the ultimate units of which the elements are 
composed. These ultimate units have the same 
size and weight. As the atoms have the same 
size and different weights, light atoms must 
contain fewer ultimate units than heavy ones. 
There would be more space filled with ether 
in a light than in a heavy atom. When an 
electro-magnetic phenomenon passes through 
an atom of a conductor, it can only travel in 
the contained ether, for this is the only trans¬ 
parent part. The atom with the most ether 
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would be most transparent. Aluminum, having 
more ether and fewer opaque particles, would 
be more transparent than platinum. Apply this 
theory to the following experiment, intended to 
show that the transparency of aluminum is not 
the only reason why aluminum is less efficient 
for a target in an X-light tube than platinum. 
A tube was made with the usual platinum 
target, covered with a thin veneer of aluminum 
on the surface struck by the cathode stream. 
Had the transparency theory been the true 
explanation, such a target should have acted 
toward X-light about as a glass mirror, silvered 
on the back, would have to ordinary light. As 
the X-light passing through the aluminum struck 
the platinum, only a little more could have 
been lost than with a target entirely of plati¬ 
num. This was not an efficient X-light tube. 
The following explanation was given. When 
a cathode stream particle strikes an aluminum 
target, it is not so abruptly stopped as by a 
heavier metal. The heat of impact is not so 
high, the energy conversion extending over a 
longer time. The particles must be less effi¬ 
cient sources of X-light, if this is due to a high 
temperature. But why should a heavy metal 
target stop a flying particle more abruptly than 
a lighter one ? Aluminum on the compound 
atom theory given is a more open structure 
than platinum : on this account it would stop a 
flying particle less abruptly. 

American Journal of Science, November, 1900. 

NOTE no —THE EXPLOSION OF A STATIC 
MACHINE PLATE 

An electrical engineer who was adjusting a 
wattmeter in the basement went to the work- 
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room, starting the large generator previously 
mentioned in these notes. He left it running at 
such speed one of the plates exploded. For¬ 
tunately, the machine was stopped in time to 
prevent others from following. The matter is 
mentioned to show how thin a plane must have 
been occupied by those of the flying particles 
which were of any considerable weight. Al¬ 
though there were fifteen other plates, three of 
them within five centimetres of the broken one, 
none were injured, but everything in the plane 
of the broken plate was struck, glass fragments 
cutting through wood and glass. The plate 
was nearly two metres in diameter, yet after the 
accident the largest piece was about twenty- 
eight centimetres across. 

There were over one million smaller ones 
besides the fine glass dust that could not be 
easily reckoned. As these large static machines 
have been mentioned as suitable for fluoroscopic 
work in large hospitals, on account of the steadi¬ 
ness of an X-light tube when excited by them, 
this precaution is added: the speed should not 
exceed two hundred and forty revolutions a 
minute. At this speed the edges of the plates 
are moving about four-fifths of a mile a minute. 
This generator, which has eight revolving plates 
each six feet in diameter, has been run two 
hundred revolutions a minute continuously, 
night and day for several days, in experiments 
with hydrogen vacuums . 71 

Electrical Review, October 31, 1900. 

71 Note added 1903. — This type of generator is too ex¬ 
pensive to make and repair to be of general service in 
medicine. Those writers who claim induction coils are not 
suited for diagnosis with the cryptoscope because the 
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NOTE hi— HOW TO PUMP AN X-LIGHT TUBE 

In former notes it was shown, we depended 
upon gas amalgamated with the terminals to 
make an efficient cathode stream and X-light. 
When the gas is exhausted, the cathode stream 
stops with ordinary potentials, for there is noth¬ 
ing to carry the current across the space of 
strained ether between the terminals. Ether 
cannot conduct electricity, for it is transparent, 
and Maxwell has shown conductors are opaque. 
The cathode stream can be started only by fur¬ 
nishing an available supply of fresh gas. This 
may be done in several ways. Gas may be 
brought out of the terminals, though apparently 
exhausted, by using more force; that is, a more 
powerful generator. Gas may be recovered 
from the glass walls of the tube by heat. Gas 
may be introduced by intermolecular regulators 
from some source outside the tube. Gas may be 
introduced from chemicals in a supplementary 
bulb connected with the space enclosed by the 
tube. When gas is introduced in any of these 
ways, this is what happens : Part of it unites 
with the terminals, giving the electric current 
something on which to ride across the ether 
space between the terminals. So little gas may 
be introduced as not to lower the vacuum, after 
a moment has been allowed for it to unite with 
the terminals, and yet the resistance of the tube 
will be much lower. This is the same phenome¬ 
non referred to in former notes, and here again 
spoken of, for repetition is the only way to im- 

X-light from a tube excited in this way is not steady, are 
mistaken. The clearest views of the internal organs seen 
during the seven years of these experiments have been 
with X-light produced by induction coils. 
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press the mind. The procedure, then, in pump¬ 
ing a tube is not only to exhaust the glass and 
the space it encloses, but to remove enough gas 
from the terminals by the current to prevent 
it from coming out so fast in use as to make 
the vacuum too low for the tube to be valuable. 
To exhaust the glass and enclosed space, heat 
and pumping are sufficient, but to remove the 
proper amount of gas from the terminals is an 
art which requires experience to master. It is 
also essential to know how much force will be 
applied to the tube when it is used. u 'For ex¬ 
ample, if it is to be excited by a common static 
machine where the amperage is small, the ter¬ 
minals should be left quite full. If a large coil 
and an electrolytic break are to be used, the 
terminals must be much more exhausted. But 
with the best tubes there comes a time when 
the available supply of gas has been exhausted. 
Then the best means of restoring it should be 
sought. If more gas is taken from a regulator, 
which is the common method, then hydrogen, 
as recommended in earlier notes, is valuable. 

Electrical Review, October 31, 1900. 

NOTE 112 —X-LIGHT APPARATUS FOR PHYSI¬ 
CIANS IN THE COUNTRY AND OTHERS 

The time will come when every physician 
will use X-light in diagnosis and treatment. At 
present the number employing it is very limited. 
One reason is the defective character of most of 
the commercial apparatus. In cities where the 
street current is available, it is practical to pur¬ 
chase from several firms coils and static ma¬ 
chines, which, by suitable changes, can be made 
useful. What some of these changes are will be 
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mentioned later. For physicians in the country, 
remote from electricity or waterpower, the prob¬ 
lem is a difficult one. An attempt to solve this 
problem in several ways has been made for 
Dr. Williams, that he might be able to judge 
from observation what apparatus to recom¬ 
mend. The cheapest arrangement consists of 
a twelve-inch Ritchie coil, with the modifica¬ 
tions shown in Plates 43, 44, Figures 79, 80, 81. 
The coil is excited from four storage cells, which 
are kept constantly charged by twenty-four 
gravity cells. This apparatus furnishes enough 
current to light an X-light tube for an hour 
a day, using forty-three watts in the primary 
and employing the hammer break usually 
furnished with the coil. Great attention must 
be paid to having the resistance of the tube 
such that this small amount of energy will be 
expended with the least waste. The plant re¬ 
quires no care except to renew the gravity 
cells at the end of from three to six months, 
according to the amount of time the light is 
used. The whole apparatus is enclosed in a 
case about the height and length of an ordi¬ 
nary bookcase, the coil being on top. An appa¬ 
ratus of this kind has been used for several 
weeks to test its value. 72 The construction is 
shown in Plate 45, Figure 82. The second form 
of apparatus is illustrated in Plate 46, Figure 83. 
It consists of a static machine driven by a one- 
horse-power gasoline engine, here placed near 
the influence machine for pictorial reasons, but 
which should be in a basement with only the belt 

72 Note added 1903. — Longer use showed the gravity 
cells were a weak element. A small gasoline engine and 
dynamo are better. 
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coming up through the floor. A quart of gaso¬ 
line will run a medium-sized influence machine 
for an hour. 73 There are a few details in Plate 
46, Figure 83, which should be mentioned. 
The stretcher first used by Dr. Williams at the 
Boston City Hospital is convenient for examin¬ 
ing patients. The stretcher can be brought to 
the bedside, the patient being transferred to the 
X-light room with but little danger of fatigue. 
Hanging from the stretcher is a lead screen con¬ 
nected with the earth through a wire attached 
to a gas or water pipe. This arrangement of 
Dr. Williams is a modification of the Tesla 
screen and protects the physician not only 
from the effects of the ether strain, which 
may cause the painful burns we often see, 
but also from the X-light which Professor 
E. Thomson 74 and other distinguished electri¬ 
cians have stated is the cause of the burns. 
The third form of apparatus consists of the 
same gasoline engine driving a one-third horse¬ 
power dynamo, the current being used in one 
or more ways to excite a coil. First way, the 
dynamo is wound for one hundred and ten 
volts. The current is sent directly into the pri¬ 
mary of the coil, being interrupted by a suitable 
break. This arrangement also requires the 
gasoline engine to be run while the patient is 
being examined. As the engine makes a noise, 
two other ways have been arranged which do 
not require the engine to be run at the time. 
First, the current is used to charge fifty storage 
cells en closed in the same case shown in Plate 

73 Note added 1903. — Static machines need not be con¬ 
sidered as sources of energy for exciting X-light tubes. 

74 Hawkes was the first to say X-light burnt. Refer to 
Note 136 A. 
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45, Figure 82. The charging can be done by a 
servant. The physician then has the means of 
exciting a coil for several hours a day without 
direct resort to moving machinery. The other 
way is to wind the dynamo for ten volts, charg¬ 
ing four storage cells with the current, which 
may be used in the usual primary of a Ritchie 
coil, wound for that voltage. Any of these 
forms of apparatus can be assembled by the phy¬ 
sician, as the parts are all commercially made. 
Whatever form of apparatus is adopted, and 
wherever it is used, the X-light tube must be in 
a non-radiable box, from which no X-light can 
escape, except the smallest cone of rays which 
will cover the area to be examined. In addition 
to the reasons already given there is another. 
X-light tubes burst suddenly without warning, 
throwing thousands of sharp fragments of glass 
in every direction. My eyesight would have 
been lost from this cause if from the beginning 
an enclosed tube had not been used. No one 
at present knows the cause of this bursting, 
which may occur at any time while the tube is 
excited or after the current has stopped. It 
occurs with tubes of different makers; in tubes 
having hydrogen, oxygen or water vapor regu¬ 
lators, as well as in those without regulators. 
In Note 87 it was shown that while a tube is 
excited, gas is being driven into the glass, com¬ 
bining with it to some extent This may weaken 

the glass. - Electrical Review, December ig, igoo. 

NOTE 112 continued. — X-LIGHT APPARATUS 
FOR PHYSICIANS IN THE COUNTRY AND 
OTHERS 

In Plates 47 and 48, Figures 84 and 85, is 
shown a later form of tube-holder. It is pro- 

149 


(C) Jeff Behary 2019 


189 



NOTES ON X-LIGHT 

vided with a spirit lamp. With this the tube 
can be made hot before exciting it, a matter of 
consequence for tubes without regulators when 
the initial resistance is high. The cover of the 
box is hinged, the sliding plate holding the 
Tesla screen and the diaphragm plate forming 
part of it. The box takes two as well as three 
terminal tubes. If, as nearly every one believes, 
X-light is responsible for the burns, then this is 
an important reason for always using an en¬ 
closed tube, for in this way the patient and 
physician are mostly protected from the light. 
In earlier notes all that seems at present neces¬ 
sary on the subject of tubes was said, and now 
generators will be considered, and the modifi¬ 
cations which the commercial ones need to fit 
them for exciting X-light tubes for use with the 
cryptoscope, because the future of X-light in 
medical diagnosis lies largely in the results 
which will be obtained with this instrument. 
The first requisite is an apparatus which will 
give a powerful light under perfect control both 
in quality and intensity. To throw some light 
on this problem for Dr. Williams, the most 
powerful influence machine which has yet been 
constructed was made. This machine, which 
has sixteen plates averaging nearly two metres 
in diameter, has proved to be a satisfactory ap¬ 
paratus for producing X-light, and is a good 
generator for hospitals where cost and size are 
not important. 75 Constructing the machine at 
home, the cost, two thousand dollars, was prob¬ 
ably greater than that of duplicating it. Messrs. 

75 Tubes excited by coils operated as recommended in 
Notes 159 and 163 can give steady X-light, and the appa¬ 
ratus is portable and powerful. 
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Oelling and Heinze believe this could be re¬ 
duced to about seventeen hundred dollars. The 
floor space required for the machine is ten by 
six feet; the height ten feet. There is no other 
form of generator at present known that can 
compare with such a machine in the steadi¬ 
ness of the X-light from a tube excited by it, 
though it is hoped a modification of Trow¬ 
bridge’s storage system, which is being con¬ 
structed, will equal it in this respect, as it'would 
be more portable and less expensive, but greater 
attention to the resistance of the tube will be 
required, — refer to Note 99. The next most sat¬ 
isfactory generator is a cofl which I designed for 
Dr. Williams. With it can be obtained all 
the various forms of currents used in electro¬ 
therapeutics and called by such odd names as 
“ static induced,” “ faradic,” “ franklinic,” “ high 
frequency,” and others. The coil gives a one- 
centimetre spark of small capacity, or a forty- 
three-centimetre spark of large capacity, or 
any potential between, by simply moving two 
handles within reach of the physician. This 
great flexibility in potential and amperage 
makes the coil useful for exciting X-light 
tubes, for the light is under control. A coil of 
this type is shown in Plates 49 and 50, Figures 
86 and 87. The description begins with the 
primary. By means of two handles attached 
to this and placed within reach of the physi¬ 
cian while making an examination or treating 
a patient, the output of the coil can be con¬ 
trolled by changing the position of the second¬ 
ary in the field of ether strain produced by 
the primary. One handle causes the copper 
wire of the primary to vary its position in rela- 
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tion to the secondary. The other allows the 
core to be moved partly out, withdrawn, or 
another put in its place. Though familiar 
with similar adjustments in the feeble coils 
used in therapeutic work, one cannot appreciate 
the importance of these movements on a pow¬ 
erful coil both for X-light and electro-therapeu¬ 
tical purposes, except by actual observation. 76 
The material of the tube separating the primary 
from the secondary is a matter of importance. 
It is desirable often to use fourteen hundred 
watts in the primary. With a powerful coil 
the current smashes through hard rubber and 
glass. Mica -micanite- is therefore better. 
The method of arranging the sections of the 
secondary differs from that in other coils. The 
sections are independent of the tube surround¬ 
ing the primary. The tube may at any time be 
withdrawn to remove a section of the secondary. 
Each section is separated from the next by 
plates of micanite and can be removed by draw¬ 
ing out the tube enough to free it. 76A The wires 

76 Note added 1903. — This feature has been abandoned 
by the firm who make this coil. 

76a Note added 1904. — This method of constructing 
the secondary of a transformer has been condemned; one 
writer saying there was “ no excuse for such a makeshift 
as this,” while another has stated that the method of con¬ 
struction had proved to be defective. Having built both 
open and closed circuit transformers on this plan and 
found them excellent, on deciding to reprint some of these 
notes inquiry was made of the Heinze Manufacturing Com¬ 
pany in regard to their experience in making coils contain¬ 
ing this principle of having the sections of the secondary 
independent of each other and of the tube separating them 
from the primary, thus allowing repairs to be quickly made 
as extra sections could be kept ready. Their reply stated 
they had made about eight hundred coils, having spark- 
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from every seventh pair of sections are brought 
up to a brass ball in a glass or mica plate ex¬ 
tending the length of the coil. By means of 
the adjusting rods shown in Plates 4g and 50, 
Figures 86 and 87, any number of sections of 
the secondary from seven to ninety-six can be 
used. To vary the amperage with any of these 
degrees of potential the movements of the 
primary already mentioned suffice. It is inter¬ 
esting to see the output of the coil reduced by 
these means from a roaring torrent capable 
of killing a man to a little spark hardly felt 
when the current passes through the body. By 
removing the caps of the Leyden jars, putting 
in their places hard rubber rings supporting the 
high-frequency coil, we get this form of current 
for therapeutic work, and adapt the coil to a 
very important future field of electricity in 
medicine." With the electrolytic break in¬ 
vented by Spottiswoode in 1865 and familiar 
to those who have studied the early literature of 
vacuum-tube work a large amount of current 
can be sent through the primary of a coil. As 
a result the resistance of tubes soon falls, the 
light in consequence becoming of a character 
that does not properly illuminate the fluorescent 
screen. To overcome this a spark-gap is used 
in series with a tube, answering the purpose 

lengths from twelve to fifty inches, all of which were giving 
satisfaction. The following illustration of the simplicity 
of the method is mentioned. The directions contained in 
Note 137 for constructing a seventy-centimetre coil 
were given to a man without mechanical training who was 
over forty years old and had always worked on a farm. 
He built a satisfactory coil which had the spark-length 
equal to that given in the directions. 

77 Refer to Note 179 B for details. 
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roughly for a time. As the resistance continues 
to fall, the spark-gap must be made longer to 
keep the character of the light constant It 
becomes too unsteady to be suitable for the 
cryptoscope. The same difficulty is also en¬ 
countered with a powerful static machine. To 
overcome it multiple spark-gaps must be used. 
Consult here Notes 45 and 72. It is difficult to 
learn who first used more than two spark-gaps 
in series with an X-light tube. The idea came 
to me through Mr. Nado Soracio, who used 
three. The number was increased to fourteen 
on the static machine shown in Plate 46, Figure 
83. For a generator of this size, however, the 
double adjustable spark-gap shown in a note 
in the American X-ray Journal for November, 
1898, and in Plate 46, Figure 83, answers, as 
such an apparatus has neither the potential nor 
amperage, to use tubes of as low resistance as 
are desirable to get the best light Williams 
applied the idea of several series spark-gaps 
which we obtained from Soracio to his large 
static machine. The form he used was shown 
in the Scientific American for June 17, i8gg. 
His construction was applied to the static ma¬ 
chine mentioned in Note 3g, the spark-gaps 
being enclosed to prevent noise. When so en¬ 
closed, the hard rubber took fire, becoming a good 
conductor, short circuiting the spark-gaps. A 
glass tube was then used, the balls being fas¬ 
tened into holes drilled in the glass. When 
glass is drilled it is apt afterward to break. This 
form was abandoned, the balls being supported 
by encircling rings. It was efficient, but too ex¬ 
pensive. The balls were next mounted on strips 
of mica, the strips being enclosed in boxes of 
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prepared wood. Plate 43, Figures 7g and 80 
were then made of the arrangement, as it ap¬ 
peared to be satisfactory. After a time the spark 
began to jump to the wood, at length carboniz¬ 
ing it, short circuiting the spark-gaps. Next the 
plan shown in Plates 44, 48, 49, 50, Figures 81, 85, 
86, 87, was adopted. 78 It is efficient, cheap, easily 
applied to any of the usual types of generators 
in the market. The strips of mica carrying 
brass balls are enclosed in glass tubes, 79 closed 
at one end by caps of hard rubber provided with 
brass balls projecting into the tubes and serving 
as the terminals for the coil. The other ends of 
the glass tubes are closed by metal caps provided 
with metal sleeves through which pass sliding 
brass rods terminating at their inner ends in 
brass balls, at their others in non-conducting 
handles. The figures -81 and 85- show this 
arrangement attached to a Ritchie coil. This 
coil has been selected for illustration because 
we owe to Ritchie the modern type of induction 
coil. Page invented the induction coil, develop¬ 
ing it from the discoveries of Faraday, Henry, 
Sturgeon. Ritchie 80 invented the method of 
winding the primary in sections, which is used 
by every maker. It was four years after Page’s 
coils were in use before Ruhmkorff made one 
as good, therefore induction coils, if they are to 
bear the name of any man, should have the 
names of Page and Ritchie. 81 To adapt a 
Ritchie coil for work with the fluoroscope the 

78 For improvements refer to Note 179 D. 

79 Mica tubes are better because opaque. If glass is 
used, it should be made opaque. 

80 Note added 1903. — Poggendorff was the first to use 
this method -A History of Physics, Cajori-. 

81 Poggendorff, not Ritchie. 
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ordinary terminals are removed, new supports 
being attached, ending in sockets into which 
metal balls of various sizes may be set in order 
to vary the capacity to suit the requirements of 
the tube. The multiple spark-gaps are sup¬ 
ported from the usual hard rubber ends of the 
coil by posts of hard rubber terminating in rings 
of the same material. 

These rings support the glass tubes forming 
the exterior of the spark-gaps. When the brass 
rods are pushed into the tubes, they make con¬ 
tact with the balls forming the terminals of the 
coil. The current comes through the rods to the 
tubes by the flexible connecting wires. One or 
more spark-gaps may at any time be introduced 
by drawing out the rods. The current must then 
jump from one ball to another, the number being 
determined by the position of the rods. There 
are many Ritchie coils in use, and it is to be 
hoped the owners will apply this form of spark- 
gap to them. Plates 49 and 50, Figures 86 and 
87, show the method used on the variable-poten¬ 
tial coil. The handles controlling the spark-gaps 
are in convenient positions for the physician to 
operate them, thus controlling the light, without 
removing his eyes from the fluoroscope. This 
is a matter of prime importance. It is the 
custom to think high potentials are not desir¬ 
able for X-light, that generators having six- 
inch sparks are sufficient, because tubes give 
the best light when they have a resistance of 
from two to four inches. Nevertheless, there is 
a great objection to such generators as already 
mentioned in earlier notes. One objection is 
now repeated. The amount of force sent into a 
tube to produce a strong light drives many par- 
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tides into the circulation. The result of this 
increasing mist through which the cathode 
stream must force its way to the target to pro¬ 
duce X-light is to cause the stream to strike 
with less force. Less X-light is therefore pro¬ 
duced than under more favorable conditions, and 
finally none can be obtained. The tube must be 
repumped or run for many hours until the parti¬ 
cles have been driven into the glass, thus raising 
the resistance to the proper point for produc¬ 
ing the light with the least expenditure of force. 
If the tube is attached to a generator of suffi¬ 
cient potential to allow the use of many spark- 
gaps in series, the low-resistance tube can be 
made to give an abundance of light of a beauti¬ 
ful quality for fluoroscopic work or for pho¬ 
tography. This matter is illustrated in Plate 51, 
Figures 88 and 89. The subject was a piece of 
a hen. The negative from which Plate 51, 
Figure 88, was made had an exposure of twenty- 
eight minutes with a low-resistance tube and 
no spark-gap. The negative from which Plate 
51, Figure 89, was made was exposed twenty- 
eight seconds with multiple spark-gaps in series. 
The plates were taken from the same box, ex¬ 
posed at the same distance from the tube, which 
had remained excited during the interval be¬ 
tween the exposures, a period of two minutes. 
The tube had been excited continuously for 
three hours to get it into a fairly constant state. 
The only change in the conditions was the in¬ 
troduction of spark-gaps when the second plate 
was exposed. The plates were developed to¬ 
gether in the same solution for the same time. 
Though the first had sixty times the exposure 
of the second, no trace of an image was visible, 
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the negative developing as clear glass and there¬ 
fore printing black as in the figure. The result 
would have been the same had the exposure 
been twenty-eight hours instead of minutes, for 
the tube was giving no X-light without spark- 
gaps. In this connection it should be stated a 
tube may not be giving any light visible in the 
cryptoscope and yet it may be capable of pro¬ 
ducing an image on a photographic plate, 
which, as well as other experiments, shows 
how important it is to find new fluorescent 
substances. No better illustration of the value 
of high-potential generators should be required 
than these two pictures. If other proof is 
needed it may be found in the greater ease 
with which Dr. Williams has been able to con¬ 
tinue his classical work at the Boston City 
Hospital since experiments showed to us the 
importance of high-potential generators and 
low-resistance tubes -that is, tubes so low as 
to be considered useless by others-, for obtain¬ 
ing a light under perfect control and having 
the proper quality to differentiate markedly 
tissues differing but little in density. Refer to 
Note io. Electrical Review for January 5, 
1898, where the matter was treated from a 
different point of view. 82 

Some one may ask why not insist upon ob¬ 
taining from the makers tubes with stable 
resistances of the degree fitted for low-potential 
generators. Aside from what has already been 
said there is another reason. The terminals of 

82 Refer to Note 152 for methods of using an automatic 
regulator for controlling the quality of X-light without 
removing the eyes from the image on the fluorescent 
screen. 
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such tubes are very dry. The sources of the 
cathode stream being partly dried up, the use of 
a regulator to bring fresh gas into the tube is 
sooner required, or the tube must be heated. A 
tube that when run for an hour has no measur¬ 
able air resistance, meaning by this one with less 
than a millimetre, is very convenient. With such 
a tube we have the means of sweeping through 
a great range in the character of the light by 
simply moving the spark-gap and the potential 
handles of the coil. In this way bright light 
may be suddenly evolved from intense dark¬ 
ness. The coil was made from my designs by 
Oelling & Heinze, to aid Dr. Williams in his 
work at the Boston City Hospital. For inter¬ 
rupting the current in the primary the Heinze 
break made by the same firm may be used. 
This is a modification of the Spottiswoode break 
already referred to. This break has been sub¬ 
jected at intervals to the roughest use in experi¬ 
ments during the past year. 82 ' 1 Its general form is 
evident from Plate 52, Figure go. By means of 
a motor, one or more platinum wires are caused 
to move in and out through orifices in glass tubes 
under proper solutions. This is the only com¬ 
mercial electrolytic break which gives a suffi¬ 
ciently steady light for use with the cryptoscope. 
No break gives quite as steady a light as a power¬ 
ful Static machine. 83 - Electrical Review, December 26, 1900. 

82A Note added 1904. — Mr. John O. Heinze has invented 
a mechanical break superior to his electrolytic type. With 
this break and a fifty-one-centimetre coil of the type here 
illustrated photographs of adult hips can be taken in a few 
seconds, and instantaneous exposures are sufficient for the 
chest. 

83 Breaks are not necessary. Refer to Notes 159 and 
163. 
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NOTE 113 —THE VACUUM IN AN X-LIGHT TUBE 

That the vacuum in an X-light tube must be 
in the neighborhood of a millionth of an atmos¬ 
phere is a fetich worshipped too long. That the 
“dark space” must fill the tube before X-light 
can be produced is an error. That a free path 
— the so-called “ free molecular path ” — is re¬ 
quired is absurd. There is no proof of the exist¬ 
ence of such a path. It is not entirely the 
vacuum that determines the fitness of a tube. It 
is the condition of the terminals and the gener¬ 
ator. If there was energy enough, the cathode 
stream units could be rushed through a tube at 
atmospheric pressure, producing brilliant X-light. 
Selective filters should be used to strain out these 
vibrations whose period causes them to suffer 
most diffusion in the tissues, thus blurring the 
image of deep-seated tissues. 

Electrical Review, January 5, 1901. 


NOTE 114 —ON BALANCED CATHODES 

In earlier notes it was shown cathodes lost 
in weight, some losing more than others with 
the same amount of electricity. As this is a 
point of theoretical importance, a figure of one 
of the tubes used is given in Plate 53. The 
cathode is made one arm of a balance. 

Electrical Review, February 2, 1901. 

NOTE 115 —CATHODES OF RADIO-ACTIVE 

SUBSTANCES 

A tube, Plate 54, Figure g2, was made with an 
aluminum cathode, whose edge was turned up 
to act as a rim, to prevent the layer of radio¬ 
active material from falling off the surface of 
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the cathode, which it covered to the depth of 
two millimetres. The target, of platinum, was 
made with a hinge, to allow it to be turned out 
of the way, enabling the radiations to pass 
unimpeded through the tube to the thin wall 
opposite the cathode, beyond which was placed 
the photographic plate. Before exhausting the 
tube a plate was exposed. The tube was then 
exhausted by heat and heavy surges until no 
current could be made to pass through it. An¬ 
other plate was exposed to the radiation. The 
power of the radiations was increased.* 4 

Electrical Review, February a, 1901. 


NOTE 116 — A SMALLER SEEHEAR 

In a larger form with an open screen this 
instrument was figured in this journal for Feb¬ 
ruary 8, 1899. 85 The instrument contained two 
principles new in stethoscopes: one a sound 
chamber, the other a fluorescent screen in con¬ 
nection with a sound chamber. The former has 
since been adopted in one of the stethoscopes in 
common use. The latter awaits recognition. 
As shown in the figure, the fluorescent screen is 
about seven centimetres in diameter. The sound 
chamber is one centimetre in depth, the wall 
toward the patient being of thin hard rubber or 
other radiable material. There is an advantage 

84 This experiment was carried on for me by Mr. J. O. 
Heinze, Jr., during the summer. More experiments should 
be made. After this the radium salt was kept in a pur¬ 
posely exhausted X-light tube to see if the tube could be 
regenerated from the particles sent off, some of which 
might be similar to those used up in the working of the 
X-light tube. Refer also to a footnote to Note 175. 

85 Refer to Note 47. 
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in hearing the sounds in the chest while the 
organs are under inspection, and as compara¬ 
tively cheap apparatus, giving plenty of X-light 
of suitable quality, is now obtainable, such an 
instrument as the seehear should be used more 
extensively than it has been. Perhaps in the 
form now shown it may be more appreciated. 

Electrical Review, February 2, 1901. 


NOTE 116 B —ON AN X-LIGHT EXAMINATION 

TABLE 

With a coil like that shown in Plates 49 and 
50, Figures 86 and 87, Note 112, it is necessary 
to be able to move the patient in a line parallel 
with the long axis of the coil, instead of moving 
the tube, to enable the physician readily to 
reach the spark-gap handles to control the 
light without removing his eyes from the fluoro- 
scope. For this and other reasons a different 
arrangement from Dr. Williams’ stretcher shown 
in Plate 46, Figure 83, Note 112, should be 
used. Plate 56, Figure 95, illustrates an X-light 
table on wheels which allow it to be easily 
rolled to bring any part of the patient between 
the tube and the physician’s eyes without his 
moving. A strong frame of hard wood has a 
table, two hundred and twenty-eight centi¬ 
metres long by sixty-six centimetres wide, 
pivoted in its centre, to enable it to be tipped, 
a movement of importance in certain examina¬ 
tions. If a patient with stone in the bladder 
is placed with his head lower than his feet, the 
stone in a distended bladder falls away from 
the shadow of the pelvis, coming so near the 
wall of the abdomen and the photographic 
plate a sharp picture may be made, if light of 
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long waves is used, such as may be obtained 
in sufficient quantity with a powerful generator 
and a tube of low resistance giving no X-light 
without multiple spark-gaps or some of the 
other means mentioned in earlier notes for 
regulating the surges. If the X-light tube is to 
be below the patient, the handles of the stretcher 
on which he is brought to the X-light room are 
to be placed in the notched end-pieces. Any 
part of the thin top of the table may then be 
removed to avoid loss of light, though this is 
small, as the top is made of thin cross-glued 
veneers. The under side of the veneers is 
coated with aluminum paint, serving when 
grounded as a Tesla screen. 86 If the plate is to 
be placed below the patient, the tube being 
above, he need not be disturbed, for one end 
of the stretcher may be lifted enough to slide the 
plate-holder between the canvas and the top of 
the table which may be replaced for the purpose 
of supporting the plate. — Electrical Review, March 9, 1901. 


NOTE 116 C — PRECAUTIONS AGAINST DIF¬ 
FUSED X-LIGHT 

A plate should as far as possible be protected 
from all X-light except the direct rays coming 
through that part of the object being photo¬ 
graphed. To accomplish this, several precau¬ 
tions should be taken. First, the tube should be 
in a non-radiable box from which no X-light 
can escape except the smallest cone of rays that 
will cover the area to be photographed. Such 
a box and support were shown in Plates 12, 21, 
3 i, 38, 45 , 46 , 47 , 48, Figures 34, 48, 60, 73, 82, 

86 Refer to Note 136 B in regard to screens. 

163 


(C) Jeff Behary 2019 


203 



m 

fl 


b ■ 

1 


■{ 




'i 

i 


NOTES ON X-LIGHT 

83, 84, 85. 87 For use with the coil and table 
illustrated in Plate 56, Figure g5, the tube re¬ 
quires to be moved in but three ways, vertically, 
antero-posteriorly, and in vertical arc. As no 
movement in horizontal arc is desirable, the 
round tube of Plate 38, Figure 73, was replaced 
by a square one. The ball bearings of B, Plate 
38, Figure 73, were dispensed with to save ex¬ 
pense. The arm, Plate 57, Figure 96, carrying 
the tube-box, was graduated into centimetres on 
each side of a zero* When the zero-mark is 
opposite the pointer, the patient’s medial line 
should be in the vertical plane passing through 
the radiant area of the target of the X-light tube. 
The object of the graduations was to tell quickly 
how far the radiant area was moved in taking 
stereoscopic negatives or two photographs of the 
body on the same plate from different positions. 

Second, The plate should be placed in a metal 
case 88 with a radiable front and non-radiable 
back and sides, that the only light to reach the 
plate may be the X-light shining through the 
object being photographed. As the plate-holder 
must often be below the patient, it should be 
arranged to bear his weight without the plate 
being injured, and should protect it from perspi¬ 
ration. The holder ought to be thin to be com¬ 
fortable to lie on. Therefore the usual form of 
photographic plate-holder was discarded, the 
X-light plate-holder being made of metal in two 
pieces. One was a frame of brass two centi¬ 
metres wide by four millimetres thick, to which 
was attached, light-tight, athin sheetof aluminum. 

87 Note added 1903. — A more elaborate form of this 
apparatus is shown in Notes 143, 148, 149, 151, 155, 156. 

88 Illustrated in Note 121. 
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The other was a plate of brass three millimetres 
thick with a rim to act as a lightlock. Inside the 
rim there was a strip of velvet. When the two 
pieces were brought together, the velvet served 
in connection with the rim to exclude the light 
except the X-light coming through the aluminum 
front. The plate-holder was held together by 
clamps like those of pocket-books. Unexposed 
plates should be kept in triple lead boxes made 
on the plan of the pasteboard ones in which 
they come, for the X-light from a powerful gen¬ 
erator readily enters through cracks. 

Third, Strips of cloth coated with white lead 
mixed with oil and soap to keep it pliable are to 
be laid on the top of the table, the ends hanging 
over. 89 An opening is left to allow the cone of 
X-light from the tube to pass through. When 
the patient is in position these strips are brought 
up over him, before the photograph is made. 

Electrical Review, March 9, 1901. 

NOTE 117 —WHERE WAS THE X-LIGHT TUBE 
WHEN THE PHOTOGRAPH WAS MADE? 

In looking at an X-light negative it is neces¬ 
sary to know where the tube was in relation to 
the negative. As far as possible the record 
should be automatic and recorded on the plate. 
An instrument shown in Plate 56, Figure 95, at 
LW, is convenient. It consists of a small metal 
wire attached to the radiable middle portion of 
the Tesla screen. If the long axis of this wire 
forms a straight line, as it should, between the 
radiant area on the target and the negative, it 
will appear as a round spot. If otherwise, as a 

89 For formulas for non-radiable coatings refer to Note 
I 73 * 
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line whose length and direction give valuable 
information as to the position of the tube. 90 

Electrical Review, March 9, 1901. 

NOTE 118 — CATHODES FOR POWERFUL 

SURGES 

In a former note it was said the size of a 
cathode should be in proportion to the size of 
the surges. The coil spoken of in Note 112 
clearly established the importance of this prin¬ 
ciple. Since then a more powerful coil of the 
same type has again shown the truth of this, 
and another statement made; namely, the way 
to distinguish between tissues differing but little 
in density was to get enough light of long 
waves. The usual generators are almost use¬ 
less for fluoroscopic examinations of the thick 
parts of the body, for to get sufficient light, the 
tube must have a high resistance, and such light 
penetrates the bones about as well as the soft 
tissues. No great advance will be made in 
medical diagnosis with the fluoroscope until the 
use of powerful apparatus is more common, and 
then physicians will be brought face to face 
with the problem of the next note. 

Electrical Review, March g, 1901. 91 


NOTE 119 —THE GREATEST PROBLEM IN 
X-LIGHT TUBES 

Every time a more powerful generator is 
made the increasing importance of finding the 

90 Refer to Notes 143, 148, 150, 155, 156, where this plan 
is shown embodied in convenient instruments. 

91 Refer to Notes 32, 94, and later notes for correct 
method of using X-light with the cryptoscope. 
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best way of curing tubes suffering from terminal 
exhaustion is seen, for the disease makes its 
appearance earlier and is about as hopeless as 
chronic anaemia in man. In former notes the 
opinion was advanced that we depended on gas 
amalgamated with the terminals for producing 
an efficient cathode stream and X-light, and it 
was shown, while by introducing oxygen or 
hydrogen or nitrogen we could permanently 
lower the vacuum, the ability to form an efficient 
cathode stream and X-light continued to di¬ 
minish. Some suggestions were offered for 
remedying the difficulty, but simpler and better 
ones are needed. This problem should be 
solved, for few discoveries could aid more in the 
relief of human suffering than this, as it would 
enable a physician always to have an abundance 
of X-light of proper wave-length without more 
trouble than the turning on of an incandescent 
lamp. One direction in which to work is to try 
to find the new gases it was suggested might 
be the cause of the pristine brilliancy of an 
X-light tube. Having found them, the problem 
would be how to introduce them easily in proper 
amounts. A second possible direction is to look 
for substances, not gases, in the metals of the 
terminals, which have the properties attributed 
to radium of giving off minute particles, the 
supposition being if a cathode could be alloyed 
with them the great stress in a vacuum tube 
might cause them to be driven against the tar¬ 
get with sufficient force to produce X-light. 

Electrical Review, March g, igox. 
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NOTE i2o —THE ECONOMICS OF THE X-LIGHT 

TUBE 92 

A properly prepared X-light tube deteriorates 
in use. No practical means for preventing 
this are known, though vacuum regulators 
which introduce fresh gas into the tube are 
supposed to accomplish the result. What is 
the cause of the phenomena and what the 
remedies? Any theory which will serve as a 
working hypothesis is better than none. To 
produce X-light we depend upon gases amal¬ 
gamated with the metal terminals in a va¬ 
cuum tube. These particles are driven by 
the electric current from the cathode against 
the target, where they are heated to such a 
high degree as to become radiant centres from 
which X-light arises. The higher the velocity 
of impact, the greater the temperature and the 
more penetrating the light On this theory the 
process of “ pumping ” a tube does not consist 
in simply removing the air, but is twofold. 
Enough air must be taken out to allow the gas 
particles shot from the metal of the cathode by 
the electric current to have a comparatively free 
path on their way to the target. So much gas 
must be driven, by electricity, from the metal of 
the terminals, the electric stress will not make it 
come out too fast when the tube is used. The 
effect of producing X-light according to this 
theory is necessarily to bring out these gases. 
If they did not come out and we depended upon 
the air in circulation in a tube, there would not 

92 This note was published in a different journal from 
that in which most of the others were printed, and was in¬ 
tended as a grouping of some previous statements. It may 
therefore be passed over if the other notes have been read. 
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be an efficient cathode stream and sharp defini¬ 
tion. The first effect of use, then, is to lower 
the vacuum in an X-light tube. As a result, the 
particles forming the cathode stream meet with 
more obstruction from the increased density of 
the mist filling the tube, through which they 
must force their way to the target, consequently 
they strike with less velocity, are heated to a 
less degree, giving rise to an unsuitable kind 
of light. By means of a reservoir and mov¬ 
able dam, outside the tube, the current may 
be held back and sent in powerful surges 
which impart a higher initial velocity to the 
cathode stream particles, causing them to strike 
the target at a sufficient velocity. After a 
time the continued formation of a cathode 
stream so reduces the number of particles 
in the metal, the current finds more difficulty 
in passing, charging each particle therefore 
to a higher degree, producing in it a higher 
velocity and causing it to strike the target 
harder, the resulting light becoming of more 
penetrating character. This is the explanation 
of the second stage, the advancement to the 
third state being hastened by the absorption of 
the cathode stream particles by the glass walls 
of the tube. The third state is but a continua¬ 
tion. The particles have still further diminished 
in number —those remaining are more tightly 
held by the metal — the current cannot separate 
them unless the potential is increased: the tube 
gives no light, for no current is sent by means 
of the cathode stream. What is the remedy? 
The one in universal use is to introduce gas into 
the tube. Crookes recommended water vapor. 
In earlier notes formulae were given for chemi- 
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cals which liberated oxygen or nitrogen, but 
finding the cathode stream spectrum was chiefly 
from hydrogen, directions were given for intro¬ 
ducing this gas, expecting it would be the ideal 
regulator, but more powerful generators showed 
introducing it did not at once restore the pristine 
brilliancy of a tube. No common gas put into 
a tube will permit it to continue to give a satis¬ 
factory light with the expenditure of a reason¬ 
able amount of power. The effect of introducing 
more gas is to increase the density of the mist 
through which the cathode stream must force its 
way. When the particles move too rapidly, as 
in a high-resistance tube, where no gas has been 
introduced, the introduction of gas retards them 
and alters the character of the light, but the 
effect is temporary. We need to do something 
different; namely, to restore the same kind of 
gas to the metal of the cathode as has been used 
up in making the cathode stream. In earlier 
papers various methods for doing this imper¬ 
fectly were given. The chief problem of X-light 
tubes is to find the ideal way. Until the problem 
is solved, generators should be constructed to 
conserve the supply. They should also be made 
to give high potentials, that an external reservoir 
may be used to hold back the current and send 
it in powerful surges when, as in a new tube, 
the mist is increased by the cathode stream, or 
in an old tube by introducing more gas than was 
intended. The importance of this is well shown 
in Plate 50, Figure 87, Electrical Review for 
December 26, 1900. The negative had an ex¬ 
posure of twenty-eight minutes without such a 
reservoir and dam, the plate not being acted on; 
while in Plate 51, Figure 88, the use of a reser- 
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voir and dam produced a good picture with the 
same tube in twenty-eight seconds. 

To economize the supply of gas in the metal 
the surges should be of the shortest possible 
duration and yet of sufficient volume to produce 
the required light. The tube should then rest, 
until to make the light continuous to the eye, 
another surge must be sent. Twelve hundred 
surges a minute are enough. The volume of 
each should be several horse-power if we wish 
to advance rapidly in the differentiation of 
tissues in the thick parts of the body with the 
cryptoscope. In attempting to work in this 
direction with static machines, even the most 
powerful, constructed for the experiments, had 
neither potential nor amperage enough, though 
the plates averaged two metres in diameter and 
weighed over a ton. For the present, coils are 
better, but the insulation should be more perfect, 
for those in use are quickly spoiled by less pow¬ 
erful surges than it is desirable to use. Micanite 
is the only material suitable for insulation be¬ 
tween the primary and the secondary. Thanks 
are due to the Micanite Company for their 
co-operation, for without it, experiments with 
heavy surges would have been abandoned, 
until Trowbridge placed his generator within 
reach. As the duration of a surge may depend 
upon the break, it is of importance to improve 
this. Only some modification of the electrolytic 
break of Spottiswoode -1876- will bear powerful 
surges without rapidly deteriorating. One of 
the breaks designed on this principle is shown 
-Plate 58, Figure S-. 93 It consists of a covered 

93 Where the coil is excited without a break as recom¬ 
mended in other notes rapid surges can be obtained by 
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tank containing an electrolyte. Two platinum 
arms are caused to revolve in such position one 
of them may dip into the solution once during 
each revolution. The second arm does not 
touch the liquid, its object being to act as a 
balance. If the shaft makes fourteen hundred 
revolutions a minute, the duration of a surge is 
but a twenty-thousandth of a minute. It may 
be further reduced in several ways. The solu¬ 
tion may be lifted into a tank and discharged 
from an orifice against the arm. Or a second 
break may be introduced into the circuit, the 
time of the immersion of the platinum not ex¬ 
actly corresponding with that of the first break. 
The effect is to deliver current to the first break 
during only a part of the time it is immersed. 

Before closing this paper attention is called 
to an experiment by Trowbridge in 1898. By 
means of a Plante generator of his own design 
and construction he obtained a photograph of 
the bones of the hand in a millionth of a second. 
In doing this he placed the mark so high few 
have seen it, and no arrow has approached it. 
The experiment was of the deepest significance, 
encouraging me to go on experimenting with 
higher potentials for producing X-light. 

Conclusion. — The most important discovery 
to be made in X-light tubes is to find how to 
keep the character of the light constant. Mean¬ 
while the best way to excite an X-light tube for 
cryptoscopic examinations is to use surges of mil¬ 
lions of volts and many horse-power, each surge 
lasting for not more than a millionth of a second. 

Boston Medical and Surgical Journal, Volume 144, Number 17. 

suitable capacity methods. Trowbridge obtained such 
surges with a Plante machine. 
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NOTE 121 — AN X-LIGHT PLATE-HOLDER 

There are two methods in use for protecting 
sensitive plates in making photographs by X- 
light. The plates are wrapped in colored paper, 
or the ordinary wooden photographic plate- 
holders are used. Both methods are undesir¬ 
able, for an X-light tube fills a room with a 
bright though invisible light, which, dashing 
about in every direction, fogs the plate or makes 
images on it of objects on the opposite side 
from the body being photographed. No X-light 
should reach a plate except what comes through 
the patient being photographed. A first requi¬ 
site in an X-light plate-holder is a means to 
achieve this; second, the plate-holder should 
bear the weight of a patient without risk to the 
plate, even though it is necessary for him to sit 
on it; third, it should be thin, to avoid discom¬ 
fort to the patient when he lies on it; fourth, 
it should be moisture proof, to protect Idle plate 
from perspiration. For several years metal 
plate-holders which meet these and other re¬ 
quirements have been used in these experi¬ 
ments. The latest and simplest plate-holder 
is shown in the figures. Its total thickness is 
seven millimetres. There are two pieces, a 
back of non-radiable, a front of radiable metal, 
aluminum, held together by steel clamps. A 
support for the holder was shown in Plate 56, 
Figure 95, illustrating an X-light table in a 
former note. Another support attached to the 
upright shown in Plate 56, Figure 95, is illus¬ 
trated in Plate 59, Figure 6. 

Boston Medical and Surgical Journal, April 25, 1901. 


173 


(C) Jeff Behary 2019 


213 



NOTES ON X-LIGHT 


NOTE 122 —REMOVING THE IRRITATING 
GASES PRODUCED BY X-LIGHT GENERA¬ 
TORS 

A powerful X-light generator produces ozone 
and combinations of nitrogen and oxygen. 
These are irritating to the respiratory mucous 
membranes. A fan should be placed within 
the case of a static machine to drive the gases 
into the nearest chimney. A coil should have 
the spark-gaps enclosed, as shown in Note 
112, the gases being drawn by an aspirator 
into the waste water pipes. 

Boston Medical and Surgfical Journal, April 25, 1901. 


NOTE 123 —X-LIGHT CAN KILL ANIMALS 

In the Electrical Review for January 5, 1898, 
it was stated that the so-called X-light bum 
could be produced by electricity when no X- 
light was present. Here it will be shown when 
electricity is excluded, death can be produced 
by X-light without burning. A strong male 
guinea pig was placed in a grounded Faraday 
chamber and exposed to X-light for two hours 
a day, the source of light being outside. He 
died on the eleventh day. The experiment was 
repeated, with death on the eighth day. No 
bums in either case. There were many details 
connected with these experiments which are 
not given, remembering how many hours of 
sunlight have been lost through being obliged 
to read long papers. An attempt will be made 
to get this note printed in a medical instead of 
a physical journal, where the others of the series 
have appeared : First, Because the experiments 
separated the effects of electricity from those of 
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X-light and showed clearly what a powerful 
agent X-light was. Second, To call attention to 
need of using this power in new growths in the 
interior of the body. Third, To give an oppor¬ 
tunity to repeat three precautions: -A- the phy¬ 
sician in using the fluoroscope should wear 
glasses of the most non-radiable material that is 
transparent; -B- the X-light tube should be in 
a non-radiable box from which no X-light can 
escape except the smallest cone of rays which 
will cover the area to be examined, treated or 
photographed; -C- the patient should be cov¬ 
ered with a non-radiable material, exposing 
only the necessary area. 

Boston Medical and Surgical Journal, February 14, 1901. 

NOTE 124 —NOTES ON X-LIGHT 

A pregnant guinea pig was placed in a closed 
metallic chamber hung by silk cords within a 
closed metallic chamber connected with the 
ground. This is the same arrangement for ex¬ 
cluding electricity as a factor in the results 
which was used in the other experiments. The 
source of X-light was outside. Exposure to 
X-light killed the fcetus. The statement of these 
experiments is limited to one guinea pig, and 
this note is published because pregnant women 
are being exposed to X-light to determine the size 
of the pelvis or to examine the condition of the 
foetus. A woman has been known to abort after 
exposure to X-light. What people fear is un¬ 
certainty ; therefore, when a new agent is em¬ 
ployed in medicine it is important to determine 
its power by experiment on animals. When the 
worst is known and the agent under control, we 
need not fear patients will Object to its use. 
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Nothing is gained by criticising such experi¬ 
ments, for criticism is sterile, while experiment 
is fertile. An experiment can only be discredited 
by another experiment. 

Boston Medical and Surgical Journal, February 28, 1901. 


NOTE 126 —NOTES ON X-LIGHT: THE CON¬ 
TROL GUINEA PIGS 

In this journal for February 14 it was shown 
X-light could kill animals. That an invisible 
radiation of which none of our senses make us 
conscious should be able to produce death, 
leaving no sign to the eye, is one of the most 
remarkable facts in the domain of medicine, 
and full of promise for therapeutics. These 
experiments were published chiefly because: 
in them for the first time the participation of 
electricity in the results was certainly excluded; 
they were the first that proved X-light could act 
below the surface of the body; they showed 
X-light had the power to affect profoundly the 
life processes. As the experiments have been 
doubted, the deaths being attributed to other 
causes, the condition of the control guinea pigs 
is reported. These were kept in the same pen 
with those exposed to X-light. All were given 
the same food and care. Some of the control 
guinea pigs gave birth to young that have now 
reached the adult stage. No death or visible 
sickness has occurred except in those exposed 
to X-light. If activity, appetite, fine coats and 
bright eyes are signs of health, these control 
animals are well. The chief object in these 
investigations was this: A friend had been 
operated on for cancer. As no second opera¬ 
tion would have been practical, it was desirable 
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to know whether X-light could be used to affect 
cell growth in the interior of the body; and if 
it could, whether the results could be accom¬ 
plished without danger of burning. The experi¬ 
ments suggested that internal cancers beyond 
the reach of the knife might be favorably 
affected by X-light. 

Boston Medical and Surgical Journal, March 28, igoi. 

NOTE 128 —EXCITING X-LIGHT TUBES 

The object of this paper is to show why 
high-frequency currents are not at present very 
suitable for exciting vacuum tubes for the pro¬ 
duction of X-light for diagnosis. We depend 
upon gas amalgamated with the terminals of 
the vacuum tube to form an efficient cathode 
stream for producing X-light. The available 
supply of gas is limited. When it is exhausted 
the tube is not valuable, because there is no 
practical means of restoring the gas. There¬ 
fore, the best generator for exciting an X-light 
tube is one which uses the supply of gas most 
economically, producing most X-light from the 
least gas. There are two types of generators in 
common use, — those giving a so-called unidi¬ 
rectional current -induction coils and static ma¬ 
chines-, and those giving an alternating current 
-Tesla or high-frequency coils-. There are sev¬ 
eral reasons why the latter are more unsuitable. 
With the former the cathode is always supposed 
to be a cathode, 91 but with the latter the cathode 
is half the time an anode. When the normal 
cathode is acting as an anode, all the gas which 
is removed to convey the current is wasted, none 
of it producing available X-light The gas is 

94 Note 17. 
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more rapidly removed from an anode than fro 
a cathode. During the time, therefore, when 
high-frequency apparatus is used to excite ; 
X-light tube the gas is not only wasted, but t 
rate of waste is high. With powerful hig 
frequency generators the terminals are rapid 
robbed of their gas. The electricity, finding i 
sufficient means of conveyance by convectic 
over the space of strained ether between the te 
minals, heats the metal of the cathode, which 
consequence is melted, the tube becoming useles 

Double-focus tubes are generally used for a 
ternating currents. In. these tubes the targe 
which is the metal surface on which the cathoc 
streams strike and from which X-light arises, 
not connected with either pole of the generato 
It is an independent piece of platinum place 
midway between two concave aluminum tei 
minals, which are alternately positive and nega 
five. Single-focus tubes only are required fo 
unidirectional currents. In these tubes the tax 
get may be an anode. A target which is ai 
anode is a more efficient source of X-light, be 
cause the particles of the cathode stream strik 
an anode at a higher velocity than they do s 
surface of metal placed in their path which i 
not an anode; because having charges of op 
posite sign an anode attracts them. 95 Velocity 
of impact is of prime importance in an X-ligh 
tube, because the higher it is, the greater th< 
temperature to which the particles are raised 
and the larger the proportion of X-light to com¬ 
mon light in the resulting radiation. Double 
focus tubes are more expensive to construct 

05 Consult Note 31 for the principle on which a tubf 
can be made efficient without the target being an anode. 
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They are more subject to accidents than single¬ 
focus tubes. It is more difficult to obtain good 
definition from a double-focus tube because 
there are two areas on the target from which 
X-light arises. 96 Before alternating currents can 
be made suitable for exciting X-light tubes 
some more convenient means of rectifying 
the current must be found, and the surges 
should be under better control. 97 As such 
generators require less wire for equal poten¬ 
tials, they are cheaper to build, and attempts 
should be made to adapt them. The surges 
follow each other with great rapidity. As each 
surge removes gas from the terminals, the 
available supply is more rapidly exhausted than 
with a unidirectional current, where the dura¬ 
tion of each surge and the intervals between 
can be regulated. Until we learn to restore 
easily the gas to the metal, unidirectional 
currents are to be preferred. The potential 
should be high. Seven million volts would be 
superior to a less potential. The current surges 
should be of the least possible duration, — a 
millionth of a second. The size of each surge 
should be the least that will give a sufficient 
amount of X-light for use with the cryptoscope. 
The intervals should be the longest compatible 
with an apparently continuous light, or about 
a twelve-hundredth of a minute, for each is a 
period of rest to the tube during which the 
supply of gas in the metal is not diminished. 

96 Consult Note 168 for method of using double-focus 
tubes in therapeutics. Consult Note 17 for a description 
of a tube which can give good definition with alternating 
currents. 

97 Refer to Notes 159 and 163 for means of making the 
surges more regular. 
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To operate a tube in this manner, the greatest 
attention is to be paid to the designing of the 
device for breaking the current. A rapidly re¬ 
volving arm, which allowed the current to pass 
by dipping into an electrolyte once during each 
revolution, was found to be a good method. 98 In 
this way the duration of a surge was easily re¬ 
duced to less than one-fourteenth of the period 
of rest. By placing two of these instruments 
in series, so the second sent the current during 
only a part of the time that the arm of the 
first was immersed in the electrolyte, the dura¬ 
tion of a surge was still further shortened. 99 

Electrical Review, June i, 1901. 


NOTE i2g — THE GASES OF THE CATHODE 

STREAM 

As one object in writing these notes has been 
to make suggestions which might be of use to 
those who make or use X-light tubes, some 
recent advances in physics will be mentioned 
which should be considered when attempting to 
improve the present forms of apparatus. In 
previous notes frequent mention was made of 
the important part played by hydrogen in the 
production of X-light The presence of this gas 
was determined by its spectrum in the cathode 
stream and in the gas recovered from the walls 
of X-light tubes after long use, but Trowbridge 
has since shown, in the course of some great 
experiments, accounts of which have been pub- 
lished i n the American Journal of Science and 

98 Refer to Note 120. 

99 Where no break is used, the surges are readily ob¬ 
tained by holding back the high-potential current, discharg¬ 
ing it at suitable times. 
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Philosophical Magazine, that what had always 
been considered a pure hydrogen spectrum can¬ 
not be produced unless water vapor is present; 
therefore, in many cases where hydrogen was 
mentioned, oxygen must have been present also 
to produce the spectrum. This bears in various 
ways on the construction of X-light tubes. 

Electrical Review, November 30, 1901. 

NOTE 130 —THE GASES IN THE TERMINALS 
OF X-LIGHT TUBES 

By the light of Trowbridge’s experiments the 
work with platinum and palladium cathodes has 
been repeated. It is known these metals do 
not readily combine - with gases, though they 
occlude them. Their want of efficiency as 
cathodes may be partly due to the gases being 
so lightly held by the metal that they are soon 
given off. In the case of metals like aluminum 
and magnesium, which have a greater tendency 
to combine with gases, these are more firmly 
held, and for this bond the term amalgamation 
has been suggested in earlier notes. On account 
of the firmer nature of this bond, these metals 
may act as more lasting storehouses of gas and 
make the life of the tube longer than when the 
cathodes are made of platinum or palladium. 
The common gas for which, under ordinary 
circumstances, magnesium and aluminum have 
the greatest affinity is oxygen. As this makes 
a good temporary reviver for an old X-light 
tube, and as its presence in the cathode stream 
is said by Trowbridge to be essential to pro¬ 
duce the spectrum I found there and attributed 
to hydrogen, amalgamated oxygen may be an 
important source of the particles which continue 
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to produce the cathode stream after a tube has 
been in use for hours. As Weichert has shown 
the cathode stream particles have only a thou¬ 
sandth of the mass of hydrogen atoms, the source 
mentioned would seem sufficient, although the 
proportion of gas to the whole mass of the 

Cathode is small.- Electrical Review, November 30, 1901. 

NOTE 131 —FOCUS OF THE CATHODE STREAM 

In Note 1., December i, 1897; Note 2, 
December 15,1897; Note 6, December 22,1897, 
it was shown the focus of the cathode stream 
varied in distance from the cathode according 
to the conditions of the tube, reasons for the 
phenomenon being given. In Notes 4 and 20, 
tubes were shown in which the distance be¬ 
tween the cathode and target could be varied 
in order to keep the focus of the cathode 
stream on the target, it having been proved in 
Note -1.- this was necessary to insure sharp 
definition. With the powerful generators, such 
as seventy-six-centimetre coils, excited by elec¬ 
trolytic breaks, which are now coming into the 
hands of physicians, the resistance of an X-light 
tube is quickly lowered unless too much of the 
life of the tube is sacrificed in pumping. As a 
result the definition becomes poor, because the 
focus of the cathode stream draws up toward 
the cathode. To restore the definition it is 
necessary to bring up the target to the focus. 

Electrical Review, November 30, 1901. 


NOTE 132 — INCREASING THE SIZE OF THE 

CATHODE 

In former notes it was repeatedly pointed out 
“ that the size of the cathode should be in pro- 
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portion to the size of the surges.” The surges, 
in the case of the most recent apparatus, when 
the coil is arranged for cryptoscopic examina¬ 
tions, are so large the cathodes have reached a 
diameter of fifty-six millimetres for coils giving 
fifty-six-centimetre discharges. A cathode of 
this size is difficult to insert into a tube; and for 
the full benefitto be derived from stronger currents 
and higher potentials, cathodes must be larger. 
Therefore attention is called to the desirability 
of making the cathode in two pieces which can 
be inserted separately into the tube and held in 
a socket on the end of the cathode stem. In 
this way a cathode one hundred and twelve 
millimetres in diameter can be put into a 
tube where the opening is not larger than is 
required for one of fifty-six millimetres. 

Electrical Review, November 30, 1901. 


NOTE 133 —ON THE THEORY THAT X-LIGHT 
IS A FLIGHT OF CHARGED PARTICLES OF 
MATTER 

A number of physicists believe X-light is a 
flight of particles of matter, shot from the tar¬ 
get of an X-light tube. A considerable number 
of experiments have been described in earlier 
notes which appeared to support the theory ad¬ 
vanced that X-light was an ether phenomenon, 
and now an experiment which seems adverse to 
the theory that X-light is a flight of particles 
will be mentioned. A condenser was made of 
five hundred sheets of aluminum, the X-light 
being sent through it. The intensity of the 
transmitted light was measured and the con¬ 
denser charged. The intensity of the light was 
measured again and found to be unchanged. 
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Suppose the light had been a flight of particli 
of matter charged with negative electricit 
When these particles struck the first layer < 
aluminum, which had a positive charge, the 
would have been neutralized. If any hs 
passed through the metal they would ha\ 
encountered a negatively charged second she 
of aluminum. Their velocity would have bee 
reduced and their direction of motion change 
from forward to backward. If any escaped th 
second layer they would have struck next a pos 
tively charged surface, meeting the same recej 
tion as at the first. These results would in tur 
have been repeated through the pile. It is nc 
reasonable to suppose by the time the particle 
had passed through five hundred layers c 
charged aluminum foil their number would nc 
have been diminished and the light have b« 
come less bright. As already stated, it was ur 
changed. The result would have been the sam 
had the X-light been composed of particles wit 
positive charges. The condenser was revolve 
to see if there was any deflection of a beam c 
light passing through it None was observec 
Surely such a deflection should have appeared : 
the light had been composed of a flight of part 
cleseven though these started out with suchahig 
velocity as has been erroneously given to sue. 
particles, for long before the stragglers passe 
through the last of the five hundred sheet 
they must have been moving slowly. 100 In th 

i°° Note added 1903. — The experiment must not be ir 
terpreted to mean either that X-light or light viewed a 
waves in the ether cannot be carried forward by a rapidl 
revolving disk to which they are transparent. This is 
problem on which work has been done during several sun 
mers. The results will be printed later. The method use 
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American Journal of Science for November, 
igoo, 101 experiments adverse to the idea that X- 
light is a flight of uncharged particles were given. 

Electrical Review, December 28, igoi. 

NOTE 134— ON PHOTOGRAPHIC RESULTS 
WITH X-LIGHT 

In these notes fluoroscopic results have been 
chiefly considered because they were of prime 
importance to my friend, Dr. F. H. Williams, 
as they must always be to the physician as dis¬ 
tinguished from the surgeon. Not until appa¬ 
ratus powerful enough to take instantaneous 
photographs of the soft tissues in the thick parts 
of the body comes into use can photography 
prove as valuable to the physician as the cryp¬ 
toscope. For many cases it will always be of 
less importance. For the surgeon who wants 

— that of interference — is not at present applicable to 
X-light, therefore the experiment with the aluminum con¬ 
denser could not have been expected under the conditions 
to have shown any alteration in the position of the image 
if this was made by ether waves. This aluminum con¬ 
denser was used to test the effect on the radiations of pure 
radium-bromide which act on a barium-platino-cyanide 
screen. So far as the eye could detect, the illumination of 
the screen was not diminished when the condenser was 
charged. A piece of tinfoil one-tenth of a millimetre in 
thickness was placed in the path of the rays which then 
struck the screen. The tinfoil was charged positively, but 
the illumination of the screen appeared unchanged. The 
same result followed with the tinfoil negative. As the 
Beta rays are said to have negative charges, it was sup¬ 
posed charging the condenser or the metal foil would 
diminish the illumination of the screen. The theory of 
Note 133 may be incorrect, therefore, so far as it relates to 
the stationary condenser. All the experiments will be 
repeated. The Alpha radium rays were not allowed to 
strike the condenser or tinfoil. 

101 Reprinted as Note 109 A. 
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photographic records, especially in diseases of 
the bones, where details of structure are of great 
value, photography is superior to eye observa¬ 
tions. No fluoroscopic screen as yet gives the 
beautiful definition of a photograph obtained by 
the light of a tube in which the cathode stream 
particles strike the same spot on the target at 
uniform velocities in rhythmic surges. It has 
been shown, in previous notes, that for the pres¬ 
ent most observers need to practise economy by 
storing the current in reservoirs connected with 
the secondary of the induction coil, sending it 
in powerful surges through the tube to cause 
each surge to give the right quality of light in 
the proper amount, the number of surges being 
reduced to the smallest which will permit the 
light to be continuous to the eye. In one ex¬ 
periment the coil was arranged as already di¬ 
rected for fluoroscopic work, and a tube with 
large terminals was used. The coil was fur¬ 
nished with reservoirs in the secondary having 
large storage capacity to produce surges of 
proper size. With this arrangement light of 
the correct quality for the fluoroscope was sup¬ 
plied in surprising volume, but the photographic 
results were not in proportion to the cost of the 
coil. Mr. Heinze then used tubes with cath¬ 
odes as small as those we employed for high- 
frequency coils, reduced the storage capacity of 
the secondary to fit the cathode, and sent the 
surges as fast as possible. A target capable of 
standing a large amount of heat was employed. 
Under these conditions it was possible to take 
a photograph of a hand with a short exposure. 
There were several reasons why this could be 
done. Some of these have been mentioned in 
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earlier notes, but will be repeated. First, in 
Note 6 it was shown X-light contained many 
different wave-lengths, some so short that, -as 
pointed out by Elihu Thomson- they do not af¬ 
fect any apparatus. But leaving out of account 
these shortest waves, there are others which will 
not affect a photographic plate, yet will brightly 
illuminate a fluorescent screen. Second, in Note 
45 — on harmonics — it was shown to get the 
best results from the least power, the surges 
should come in regular order. In the case of 
a fluorescent screen which makes the X-light 
visible by reducing its wave-lengths several 
octaves, the active salts are phosphorescent 
to a slight extent, the available light in conse¬ 
quence being less dependent upon having the 
cathode surges regular and rapid. In consider¬ 
ing photographic results we may liken the large 
aggregations of bromide of silver particles to a 
complex structure like a bridge; the surges to a 
great number of soldiers. If the soldiers move 
irregularly, the effect produced on the bridge is 
slight; but if the movement is rhythmic, there 
comes a time when the bridge is in danger, and 
this is what happens with the photographic film, 
only it is carried further, the bromide groups be¬ 
ing affected by the rhythmic surges faster than 

by irregular ones.- Electrical Review, December 28, igoi. 


NOTE 135 —THE SOURCES OF THE CATHODE 

STREAM 

It was said in earlier notes that the cathode 
stream particles came from several sources, the 
terminals and the residual gases. The impor¬ 
tance of allowing those from the residual gases 
and from the anode to reach the cathode was 
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shown by means of tubes with movable ter¬ 
minals. Another unpublished experiment bear¬ 
ing on this matter is mentioned here. The 
cathode of an X-light tube was placed in a glass 
receptacle with an opening only large enough 
to allow the stream to pass through it. When 
the gases from the cathode had been removed 
by heat and heavy surges, the tube was of no 
practical use as a source of X-light, for the free 
circulation of the gases having been prevented, 
the cathode stream did not recuperate. 

Electrical Review, December 28, 1901. 

NOTE 135 A —NOTES ON X-LIGHT: RADIABLE 
WINDOWS IN X-LIGHT MASKS 

In treating those surface conditions to which 
X-light is applicable, it is the custom to use a 
non-radiable mask with a hole in it to admit 
the light to the diseased area. As it is not easy 
to cut the hole to correspond accurately with 
the irregular outlines of the diseased area, or to 
adjust the mask to bring the hole into correct 
relations, another way is mentioned. The hole 
in the non-radiable mask is made larger than 
the area to be treated, the opening being cov¬ 
ered with thin, transparent celluloid, gelatine or 
collodion, held in place by rubber or other 
elastic cement. The mask is then adjusted to 
the patient, the celluloid being covered with >a 
non-radiable paint applied with a small brush 
up to the edges of the diseased area. As this' 
diminishes under treatment, fresh paint is ap¬ 
plied. Two kinds of paint may be used, one 
which dries quickly, — white lead in japan or 
shellac, — another which does not dry, — white 
lead in petrolatum. The latter is useful, as it 
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can be quickly wiped off and applied again, 
when at a second sitting the mask has not been 
put in exactly the same position. The paint is 
kept in a bottle with a wide mouth, closed by a 
rubber cork through which passes the handle 
of the paint-brush. The paint and brush, not 
being exposed to the air, are always ready for 
use. If it is considered desirable to protect a 
patient from the space of strained ether sur¬ 
rounding an excited X-light tube, the paint may 
be made of finely divided metals of high atomic 
weights, instead of their oxides or salts, in 
which case the mask should be grounded. 

Boston Medical and Surgical Journal, December 19, 1901. 


NOTE 136 —ON LOWERING THE INITIAL RE¬ 
SISTANCE OF AN X-LIGHT TUBE 

In earlier papers it was stated that the quality 
of the X-light produced by vacuum tubes did not 
depend entirely upon the degree of the vacuum, 
as was supposed, but upon the way the current 
was sent through the tubes and on the condi¬ 
tion of the gases amalgamated with the ter¬ 
minals. This was important because it proved 
the necessity not only of exhausting the air from 
the tubes, but also the gases from the terminals 
to such an extent those remaining did not come 
out too rapidly while the tube was lighted; for 
the effect of a rapid liberation was to produce 
a mist in the tube through which the particles 
from the cathode must force their way to the 
target. As a result they did not strike with suffi¬ 
cient force to become efficient radiant centres 
for X-light, the energy of the current expending 
itself in heating the target, thereby producing 
light of ordinary wave-lengths instead of X- 
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light. It was found when the terminals had 
been properly exhausted, or until use did not 
quickly produce the result mentioned, the re¬ 
sistance of a new tube prepared for photograph¬ 
ing the thick parts of the body was so high 
there was danger of puncturing by the current 
in attempting to light the tube. Therefore the 
importance of some method for temporarily 
lowering the resistance was evident The 
method selected was one invented by Crookes 
during his work on high vacua. He found 
when caustic potash was strongly heated until 
most of the water vapor was driven off, the 
potash would take up part of the water again. 
To regulate the vacuum in a tube he placed 
boiled-out potash in a small bulb connected 
with the tube, applying the heat from a spirit 
lamp to liberate the water. His method, though 
sufficient for experimental purposes, was not 
convenient or delicate enough for practical work 
with X-light tubes. A piece of fine platinum 
wire was therefore placed in the bulb contain¬ 
ing the potash, bringing the ends to the outside, 
where they terminated in loops to which were 
attached the wires from a source of electricity. 
When the current was closed the wire became 
heated, liberating particles which lowered the 
resistance of the tube. By graduating the tem¬ 
perature of the wire it was possible to kee'p the 
requisite number of particles in the tube, to in¬ 
sure the X-light being of any desired quality; 
from the short waves necessary to penetrate 
the thick parts of the body without so much 
diffusion as to obliterate structure, to the longer 
waves required for showing marked contrasts 
between tissues differing but little in density. 
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In another regulator the platinum was in the 
form of a spiral wound on a tube of mica 
which slipped over the tube containing the 
potash. Several simple means were devised to 
regulate the number of particles in the tube 
by varying the temperature of the platinum 
wire. When a constant and abundant source 
of current, as from a street main, was available, 
it was only necessary to have a variable resist¬ 
ance in series with the wire, the adjusting handle 
of the rheostat being placed near the operator’s 
hand, that he might control the heat while 
making the exposure by X-light. Such a source 
of current was not found necessary, a few dry 
cells answering every purpose, only in that case 
a variable resistance was not desirable, for one 
could not afford to degrade the limited supply of 
electricity into heat by a resistance except in 
the platinum itself. To meet this condition a 
revolving disk of hard rubber or other insulating 
material was devised with radiating strips of 
metal fastened to the side; connection with the 
electric circuit being made by two bands of 
metal, one on the axle, the other movable from 
near the centre to the periphery of the disk. 
When the movable strip made contact with the 
radiating arms near the centre of the disk, the 
current could flow through the fine platinum 
wire in the regulator during one revolution of 
the commutator for a longer time than when 
the movable strip was near the periphery. 
Several other simple means of accomplishing 
the result were designed, but they are not given 
here because this note is not intended to describe 
mechanical devices, but to call attention to a 
principle which is still overlooked by most 
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makers of tubes; namely, lowering the initial 
resistance of an X-light tube and maintaining 
the vacuum at any desired point by electrically 
produced heat in a substance -not necessarily 
potash-, the liberated particles being allowed to 
pass back into the chemical, by reducing the 
temperature of the platinum wire, as the par¬ 
ticles coming out of the terminals into the tube 
increase in number through the continued light¬ 
ing of the tube. 

A second reason for this note is as follows: 
In earlier notes it was said X-light was a result 
of the high temperature produced in the particles 
of the cathode stream by their impact on the 
target, and finding a spectrum like one attributed 
to hydrogen the opinion was advanced that the 
initial brilliancy of an X-light tube was due to 
light sub-atoms in the cathode stream, some of 
which were hydrogen. Recently Trowbridge 
has said the spectrum usually attributed to 
hydrogen is due to water vapor, and that X-light 
is not caused by the heat of bombardment, but 
by the dissociation of water vapor at the target. 
Therefore a description of a simple means for 
operating a water-vapor regulator should be 
interesting to those who are studying his theory. 

Electrical Review, January 4, 1902. 


NOTE 136 A —VACUUM TUBE BURNS 

The first report of burning from a vacuum 
tube was probably by Hawkes, in the Electrical 
Review for August 12, 1896. He stated the 
burns were produced by X-rays. Tesla, in the 
same journal for December 2, 1896, sai& they 
were not due to X-rays, but to ozone, and pos¬ 
sibly to nitrous acid. In the number for January 
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5, 1898, it was reported that these bums could 
be produced by electricity when no X-light was 
present. 102 In the Boston Medical and Surgical 
Journal for February 14, 1901, 103 it was stated 
when guinea pigs were protected from all 
electrical effects they could be killed by X-light 
without any “ X-ray bums ” appearing. In the 
issue for February 28 it was reported that abor¬ 
tion had been produced by X-light. 104 These 
results were not accepted. That a motion of 
the ether, of whose existence none of our senses 
made us conscious, could kill animals was too 
new and remarkable a fact to be believed. 
Physicians said guinea pigs were delicate, there¬ 
fore the experiments proved nothing; that the 
precautions taken to exclude the participation 
of electricity in the results were inadequate; 
that X-light could not kill a cryptogam, there¬ 
fore it was not probable it could affect one of 
the higher animals. Lastly, the pathologist to 
whom some of the material was given appears 
to have made no use of his opportunities. 
Emerson once said what was excellent was 
permanent. These were excellent experiments, 
therefore another of them is mentioned. Four 
strong guinea pigs were used. Two were ex¬ 
posed to X-light under the conditions mentioned 
in the notes of February 14 and 28, and March 
28, 1901, for protecting them from the effects of 
ultra-violet light, electric induction and con¬ 
vection. The others were subjected to the same 
treatment and handling except that no X-light 
was allowed to shine upon them. It was pos¬ 
sible to burn the anjSnals before they were 
killed. Experiments, therefore, have certainly 
102 N 0 t e 12 . 103 Note 123. 1M Note 124. 
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proved “X-ray bums” can be produced by 
X-light when no electricity is present, and by 
electricity when no X-light is present. The 
generator used in the experiments was an in¬ 
fluence machine with sixteen glass plates, aver¬ 
aging two metres in diameter. The speed was 
one hundred and twenty revolutions a min¬ 
ute. The tube had an oxygen vacuum. The 
diameter of the aluminum cathode was fifty-one 
millimetres. Its mass was fourteen grammes. 
Its radius of curvature was thirty-five and a 
half millimetres. The target was of the rotary 
type. It was made of a disk of platinum-iridium 
twenty-eight millimetres in diameter and twenty- 
eight one-hundredths of a millimetre thick. Its 
distance from the cathode, unless otherwise 
stated, was seventy-one millimetres. The tar¬ 
get was kept red-hot with a white-hot area 
where the cathode stream struck. The resist¬ 
ance of the tube with the target at seventy-one 
millimetres was fourteen millimetres. Fresh 
oxygen was introduced from a regulator, con¬ 
taining manganese dioxide, 105 when the resist¬ 
ance of the tube rose above fourteen millimetres. 
The double Faraday chamber employed to con¬ 
tain the pigs was made of tinned iron, forty one- 
hundredths of a millimetre thick. The side of 
each chamber toward the vacuum tube was 
made of aluminum twenty-six one-hundredths of 
a millimetre thick. Air was admitted through 
iron wire gauze with spaces seventy one-hun¬ 
dredths of a millimetre square between the wires. 
The gauze was on the side away from the tube. 
When a pig was being exposed, his nearest 
side was fourteen centimetres from the radiant 

105 Refer to Note 23. 
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area of the target It will be observed before the 
X-light could shine on a pig it passed through 
two thicknesses of aluminum, the outer one con¬ 
nected with the earth by a metal wire. It should 
also be remembered Tesla and others have 
stated a single thickness of aluminum was a 
protection against “X-ray burns.” These ex¬ 
periments showed burns could be produced and 
animals could be killed by X-light after it had 
passed through two aluminum screens. What 
an aluminum screen is able to do is to protect 
from ultra-violet light, from the ether strain 
surrounding an excited tube, from electric con¬ 
vection, and from whatever rays it can absorb. 
The following table gives details of an experi¬ 
ment. The weights are gross. To find the net 
weights deduct the weight of the inner chamber, 
three hundred and fifty-seven grammes. It will 
be observed Pig 2 showed practically no external 
signs of burning though abortion and death 
resulted. This illustrates that animals vary in 
susceptibility to the external action of X-light 
and warns us to consider these differences when 
patients are treated by X-light. What may be 
a harmless exposure to one patient may cause 
a burn in another. Pigs 3 and 4 were placed 
in the same Faraday chamber as Pigs 1 and 2, 
remaining there for the same length of time. 
They were therefore exposed as long to ozone 
and nitrous fumes and handled as much, yet 
they remained in perfect health. All the pigs 
lived in the same pen, received the same care 
and food, the latter in unlimited amount. The 
whole series of experiments showed we had in 
X-light, after excluding the participation of all 
other agents, in the results, a force of great 
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TABLE SHOWING EFFECTS OF X-LIGHT ON 
GUINEA PIGS 
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When the spark-length was 2 mm., the target was 35 mm. from 
cathode. The exposures are given in minutes. Length of spark-gap 
of tube in millimetres. 


power, whose action was not understood, 
whose effects on the tissues were unknown. 
The attempt to get a pathologist interested 
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failed, and as my knowledge of the normal 
microscopical appearances of the tissues of 
guinea pigs is insufficient to make the observa¬ 
tions worth publishing, it is hoped some clear¬ 
eyed observer will realize here is a new field 
where useful original work can be done. 

Boston Medical and Surgical Journal, January 9,1902. 

NOTE 136 B — RADIO-ACTIVE SUBSTANCES 
IN THERAPEUTICS 

During the year 1900 experiments with radio¬ 
active substances were made, hoping to find a 
substitute for X-light. Some of the radiations 
retained their activity after passing through 
animal tissues as thick as the body of a guinea 
pig. Being convinced of the value of radium, 
about five hundred milligrammes of an activity 
of one thousand were placed in a sealed capsule 
to protect it from moisture, and given to Dr. 
Williams with the request that it should be 
tried on lupus, a disease which at that time was 
interesting to him. The capsule was disk¬ 
shaped, with a front of aluminum, a back of 
comparatively non-radiable metal. It is be¬ 
lieved to be important to test these substances 
in the treatment of lupus, superficial cancer and 
diseases of the skin in which X-light has been 
found useful; therefore, another capsule will 
be sent to any Boston physician who will give 
the matter a fair trial. 106 Radio-active sub¬ 
stances can be used in sealed capsules held 
against the body by adhesive plaster, or they 
can be made to cover larger areas by mixing 

106 Note added 1904. — Considering the present interest 
in radium, it may be woyth while to say that no application 
was received for this capsule. 
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them with rubber or celluloid to form moisture- 
proof plasters. These plasters may be still 
further protected by being coated on the sides 
nearest the body by aluminum foil and on the 
opposite sides by lead foil. They could be kept 
in stock by the yard by druggists and given to 
patients by prescription, with proper directions 
as to the length of application. They could be 
worn at night. Their use would prevent the 
poor from making such frequent visits to a 
physician as are now required when X-light 
obtained from a vacuum tube is used. This is 
a matter of some importance, as the present 
treatment takes many sittings, which require 
time and cost money. 

Boston Medical and Surgical Journal, January 23, igo2. 

NOTE 136 C —RESISTANCE IN HIGH VACUA 

The statement is frequently made that the re¬ 
sistance to the electric discharge in high vacua 
follows an inverse rule from that governing dis¬ 
charges at ordinary pressures. In air at at¬ 
mospheric pressure the resistance increases for 
moderate distances as the length between the 
terminals increases, while in high vacua the 
resistance is said to diminish as the distance 
between the terminals increases. If the latter 
were true it would be so discordant with 
known laws that during several years exper¬ 
iments have been made with freshly prepared 
X-light tubes to see what could be learned. 
The conclusion was reached that the accepted 
opinion was not correct. When the resistance 
in high vacua appears to follow another rule 
from that governing in air, it is because the true 
condition is masked. To show the same law 
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applies in both cases, results obtained from 
tubes recently prepared for experiments on 
burning the skin are mentioned. These had the 
movable terminals described and figured in the 
Electrical Review for December, 1897, and Jan¬ 
uary, 1898. They were carefully prepared with 
heat and heavy surges during pumping to get 
the terminals in proper condition for the current 
afterward to be used in exciting them. In Num¬ 
ber One, the target -anode- was placed forty 
millimetres from the cathode. In this position 
the resistance to an amount of current suitable 
for the tube was equal to four millimetres of air 
at atmospheric pressure. When the distance 
between the cathode and target was increased 
to one hundred millimetres, the resistance in¬ 
creased to ten millimetres of air. In Number 
Two, under the same conditions, the resistance 
was equal to eight millimetres and twenty mil¬ 
limetres of air. In studying the resistance of 
high vacua, X-light tubes are valuable, as they 
are very sensitive, and it is important to con¬ 
sider the conditions which determine the pro¬ 
duction of a regular cathode stream, — such as 
the form of the terminals, the condition of the 
gas amalgamated with them, the establishment 
of a normal circulation of the residual gases 
-depending on the form of the tube and the 
relations of the terminals to it-, the amount of 
the current and the size of the surges which 
are sent through the tube. 

American Journal of Science, January, 1902. 

NOTE 137 —AN INDUCTION COIL FOR X-LIGHT 
TUBES AND WIRELESS TELEGRAPHY 

Several years ago I designed an induction 
coil of value to experimenters because it could 
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be easily, quickly and cheaply repaired. When 
the modern forms of electrolytic or Spottiswoode 
breaks came into use, it was found induction 
coils in general frequently broke down under 
the strain of the strong currents which these 
breaks made it practical to use. Therefore a 
short description of the coil was given in this 
journal for December 26, 1900. 107 This coil dif¬ 
fered in several ways from those in use. In¬ 
stead of the usual hard rubber tube between the 
primary and secondary, one built up of many 
sheets of mica was used. These tubes, which 
can be obtained from the Micanite Company 
now in any size, are essential in induction coils 
which are expected to bear strong currents. 
The design of the secondary was new. The 
most practical induction coils commercially 
available have been made for years on the plan 
first proposed by Poggendorf before 1850. One 
of his coils, made by Siemens & Halske, was 
shown at the exhibition in London in 1851. 
Poggendorf’s 10S method consisted in winding the 
secondary in thin sections. In the coil men¬ 
tioned the sections were wound on a long 
grooved hard rubber cylinder. More recently 
makers have used paper; in consequence the 
coils have been less durable. All these sections 
have been fastened together into a solid mass 
by means of insulating substances, like paraffine 
or wax. The defects of this method are well 
shown in the following quotation from a recent 
work, Induction Coil and Coil-Making, by 
Allsop, in which Mr. Ward, who made for Mr. 

107 Note 112. 

108 In Note 112 this method was erroneously attributed 
to Ritchie. 
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Apps the Polytechnic and Spottiswoode coils, 
speaks of repairs on the former. He says, 
“ But owing to the parsimony of the directors 
of the Polytechnic they did not avail themselves 
of these two most necessary elements of success. 
They elected to move it themselves, and, owing 
to an enormous undue strain being put upon the 
primary tube in so doing, it was either cracked 
incipiently or so weakened that when they sepa¬ 
rated the terminals to a certain distance, through 
went a spark. This time the damage was re¬ 
paired by Mr. Apps, which I am sure everybody 
who knows anything of the almost insurmount¬ 
able difficulties of withdrawing the old tube 
and putting in a new one without damaging the 
ponderous and delicate secondary will admit 
was a triumph of mechanical skill.” 

When we combine this difficulty with the 
greater one of repairing the secondary, it is very 
evident such a construction is not well suited 
for coils that are to stand the strain of powerful 
currents. That the secondary needs some 
better method of construction is also shown by 
the fact that the second of the coils mentioned, 
the most famous coil yet constructed, now gives 
a spark much less than the original length. 
Moreover, this proves the methods in use for 
insulating the secondary, notwithstanding the 
great mass of insulating material employed, are 
not durable. They are also inconvenient, for a 
coil should be so constructed repairs can be 
made in a few minutes by unskilled persons, 
without returning the coil to the makers. There¬ 
fore the sections of the secondary were made 
entirely independent of each other, and perfectly 
free from the tube separating them from the 
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primary. It was thus a simple matter to remove 
any injured section by drawing out the micanite 
tube enough to free tie section. No insulation 
was used about the coils, except the glass 
plates, 109 to which they were attached in pairs, 
one plate and two coils forming a section. The 
sections were separated from each other by 
glass plates having holes in their centres only 
large enough to allow the micanite tube to pass 
through them. The holes in the glass plates to 
which the coils were tied were somewhat larger, 
to prevent a spark from jumping from one 
section to another over the intervening glass 
plate. After this coil was described, the method 
of construction was said to be without value, 
because the insulation was so imperfect the coil 
would soon break down. No one believed such 
a simple method of insulation could be efficient. 
Since that time two other coils have been made, 
one of fifty-six, the other of seventy centimetres’ 
spark-length, in which the same method of in¬ 
sulating the secondary was used. These coils 
have proved durable. If coils could be built 
without money, one would be constructed on 
this plan to give a spark several metres long. 
Probably the last of the prophets died long 
ago, but as it is possible some who have criti¬ 
cised the insulation of this coil may belong to 
that class, designs are given for two other meth¬ 
ods of insulation which yet preserve the im¬ 
portant features of complete independence of 
the sections of the secondary from each other 
and from the primary tube. First, however, are 
shown a few figures of the original construction 

109 Micanite plates were recommended in Note 112. 
They are stronger and thinner than glass. 
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/ for a fifty-six-centimetre coil, a convenient size 

for all electro-therapeutic work that has been 
done by static machines. For X-light a larger 
coil should be used. Plate 60, Figure i, illus¬ 
trates one of the sections, consisting of two 
coils of double cotton-covered wire thirteen 
i one-hundredths of a millimetre in diameter at¬ 

tached on each side of a micanite plate twenty- 
eight centimetres in diameter. In the centre of 
the plate is a hole to allow the section to be 
strung on the micanite tube separating the pri¬ 
mary from the secondary. The weight of cop¬ 
per wire in each coil is one hundred and forty 
grammes, this weight including the cotton cov¬ 
ering. Each coil is four millimetres thick. The 
coils are attached to the plate by tape soaked 
in paraffine. Plate 60, Figure 2, is a sectional 
view of the coil, showing the connections of the 
sections. The micanite tube was one hundred 
and twelve millimetres long, with a bore of 
seven centimetres and walls two centimetres 
thick. The coils could have had a smaller di¬ 
ameter, but it was considered best to make 
them of such size that they could be used for 
a larger coil. The number of the coils was 
seventy-six. Plates 61 and 62, Figures 3 and 
4, show another method of insulating the sec¬ 
tions. This was never carried out except in an 
experimental way, because the glass cells could 
not be obtained. An experimenter can obtain 
no satisfaction from the glass manufacturers, be¬ 
cause he cannot give orders for a thousand things 
all alike. The figures are published because the 
method is practical and simple. Directions will 
now be given which will enable any one who 
has a reasonable amount of mechanical skill 
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to construct a seventy-centimetre induction coil 
suitable for the powerful currents needed in 
wireless telegraphy and in X-light work. 

THE PRIMARY 

This consists of a central rod of soft iron two 
hundred and twenty centimetres long, one cen¬ 
timetre in diameter. It is provided with two 
cup-shaped flanges. One is fastened near one 
end by two lock nuts. The other can be clamped 
by a set screw in any position on the rod. The 
object of the flanges is to keep the rod central 
and to hold the ends of the surrounding wires 
in place. These wires are of the softest iron, 
each one hundred and sixty-eight centimetres 
long and one millimetre in diameter. They 
form a mass surrounding the rod. Outside the 
wires is a single layer of insulated copper 
wire whose diameter is four and eighteen 
one-hundredths millimetres. 

METHOD OF CONSTRUCTION 

A metal tube one hundred and sixty-eight 
centimetres long and eighty-nine millimetres 
in internal diameter is used for packing the 
wires, as shown in Plate 63, Figure 5. One of 
the cup-shaped flanges already mentioned serves 
to close one end of the tube to which it is tempo¬ 
rarily fastened by a collar and set screws. To 
keep the other end of the rod central during the 
packing, an open flange with a central boss hold¬ 
ing the rod is attached temporarily to the other 
end of the tube. When the wire is all firmly 
packed in the tube about the rod, it is necessary 
to push it out a little to begin the process of 
tying. As it is essential all the wires be pushed 
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out evenly, a plunger exactly fitting the tube 
is used. Its handle is hollow to allow it to 
slide over the central rod. This is shown in 
Plate 64, Figure 6. Plate 65, Figure 7, illustrates 
the method of tying with strong cord. When 
one band of cord is attached, the wires are 
pushed out a little more to allow another band 
to be tied on, these operations being repeated 
until the whole core is out of the tube. The 
second cup-shaped flange is then put on and 
clamped against the ends of the wires, which 
are thus securely held between the flanges. 
The whole mass is soaked in melted yellow 
ozokerite until no more bubbles come to the 
surface. After draining, the core is wrapped 
in strong manila paper, put on diagonally in 
strips fourteen centimetres wide, the paper being 
coated at the time with shellac in alcohol. As 
soon as one layer is dry, another is put on, 
breaking joints. There should be seven of 
these layers. Except for the expense, it is 
better to pack the wire in a micanite tube, thus 
saving the time used in tying and wrapping. 
After the paper is dry a single layer of insulated 
copper wire is wound in a tight spiral around it 
Having no lathe long enough to mount the core, 
it was placed on the horse, one end of which is 
shown in Plates 64 and 65, Figures 6 and 7. In 
this position one man can turn the core while 
the other is winding on the copper wire. When 
the copper wire is all on, it is heavily coated 
with shellac in alcohol. After drying, the whole 
primary is thickly covered with paraffine to 
make it slide easily in the micanite tube and 
further to insulate the spirals of copper wire. 
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TUBE SEPARATING PRIMARY FROM SECONDARY 

This tube is of micanite. No other material is 
suitable. The length of the tube is two metres. 
Its walls are fifteen millimetres thick. The di¬ 
ameter of the hole is one hundred and five milli¬ 
metres. The tube is shown in Plate 75, Figure 8. 

SECONDARY 

This contains one hundred and twenty-six 
coils of double-covered cotton wire, whose di¬ 
ameter is twelve one-hundredths of a millimetre. 
Each coil is wound from a single piece of wire, 
whose weight, including the cotton covering, is 
one hundred and fifty-four grammes. It is cus¬ 
tomary to have as many splices in the wire of a 
single section as happen to be in the wire when 
it comes from the maker, but as these splices are 
a cause of the coil breaking down under strong 
currents, it is better to insist on having the wire 
in each section in a single piece. The internal 
diameter of each coil is sixteen centimetres. The 
thickness of each coil is four millimetres. 

METHOD OF CONSTRUCTING THE SECONDARY 

It is customary to wind the coils of the sec¬ 
ondary by hand. Allsop, in the work already 
mentioned, shows a section-winder operated in 
this way, and states it is unnecessary, even if it 
were possible, to wind the wire in even layers; 
it must be allowed to find its own level. How¬ 
ever, liking to see mechanical operations done 
in a workmanlike manner, a simple, automatic 
winding machine is illustrated and recom¬ 
mended, which, winding the wire in even layers, 
puts more wire into the same space of strained 
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ether, making the coil more efficient This is a 
matter of importance, as theory indicates and 
the experiments show. The machine -Plate 66, 
Figure 9-, was, as far as possible, made from 
forgings and such gears and parts as were com¬ 
mercially available, for in this way the cost of 
many patterns was saved. By means of a tilt¬ 
ing carriage, bearing the eye through which the 
wire is fed to the machine, a to-and-fro motion 
is imparted to the wire. This motion is commu¬ 
nicated to the carriage from a shaft with right 
and left threads, which come in contact alter¬ 
nately with similar threads on the ends of the car¬ 
riage. The carriage is tilted automatically. The 
whole mechanism is so simple that it can be read¬ 
ily understood from the half-tone illustration. 

WINDING 

The coils are wound on sheet metal forms 
-Plate 67, Figure 10- sixteen centimetres in 
diameter, with rims four millimetres wide. 110 
The width of a rim determines the thickness of 
a coil. There are a number of slots in the edge 
of the winding form to allow the thread to be 
inserted for tying the coil. One of the forms is 
placed in the winding machine, between the 
two flanges of cast-iron with radiating slots, 
when it is desired to begin the winding of a 
coil. To insure proper tension on the wire 
to wind it tightly, it is held in the hand as 
it is fed to the machine -Plate 68, Figure 11-. 
When enough wire -one hundred and fifty-four 
grammes- is wound on, it is tied with linen shoe 
twine, N umber Ten -Plate 69, Figure 12-. Plate 

110 Wheels of metal, with solid rims supported by radial 
arms, were found superior. 
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70, Figure 13, shows one flange of the winding 
machine taken off, the shaft having been first 
removed from the machine. The figure also 
shows the disk on which the coil is wound, and 
a fresh-wound coil ready to be removed. See 
also Plate 67, Figure 14. The coils are removed 
from the winding machine on the winding 
forms to insure keeping their figures until they 
have been dipped in the insulating and stiffen¬ 
ing mixture, after which they are rigid. When 
enough coils have been wound they are placed 
on a long-threaded arbor, each separated from 
the next by a disk of polished tinned iron. 111 
Both winding forms and separating disks are 
perforated with a number of holes to allow the 
insulating compound free access. When enough 
coils are on the arbor they are firmly clamped 
between cast-iron disks turned true on their faces. 
Considerable pressure should be used to bring 
the coils firmly together. They are next dipped 
in a mixture of yellow ozokerite, three parts, 
and Carolina white resin, one part. 112 The 
mixture is melted in a water bath, made of 
galvanized sheet-iron. It is important to use a 
water bath, for if the flame comes in contact 
with the trough containing the mixture, this is 
sure to become carbonized after a time, and 
these fine particles of carbon get imbedded in 
the coils. As they are conductors they injure the 

111 Two disks should be used between the coils; be¬ 
cause, if the coils adhere to the tin disks after dipping, a 
chisel can be inserted between the tin disks to pry them 
apart, leaving one disk attached to each side of each coil. 
These can readily be removed by placing them on a warm 
surface. The coils are then left with smooth surfaces, and 
all risk of displacing the wire is avoided. 

112 Omit the resin. 
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insulation. The coils are to be kept in the in¬ 
sulating mixture at a temperature of two hundred 
degrees Fahrenheit for twelve hours to insure 
the removal of air and its replacement by the 
ozokerite. The process of dipping the coil is 
shown in Plate 71, Figure 15. Only one group 
or one-third of the whole number is seen. In 
removing the coils from the bath they should 
be thoroughly drained in an upright position, 
the mixture flowing out through the holes in the 
winding forms and separating disks. Afterward 
they are replaced in the position shown in the 
picture and kept there until they are perfectly 
cold. Then the flanges are lifted off, the coils 
being cleaved from the separating disks and re¬ 
moved from the winding forms. They are then 
ready for mounting. Plate 70, Figure 16, shows 
the coils partly removed, and some coils with 
the winding forms taken out. A few of the 
coils are placed in an upright position to illus¬ 
trate their rigidity. They are strong after dip¬ 
ping, as the insulating mixture is tough. 

MOUNTING THE COILS ON GLASS PLATES 

The mounting may be done with tape or by 
rings of ozokerite -Plate 72, Figure 17-, or by cast¬ 
ing the ozokerite around them -Plate 73, Figure 18-. 

BY RINGS OF OZOKERITE 

Second Method — Plate 72, Figure 17, shows 
the elements of one section of the secondary, 
three glass plates, two coils and four rings of 
ozokerite. These are placed together, in the 
order shown in the figure, and pressed while 
slightly warm in an oven, forming a section, 
as seen in Plate 74, Figure 19. 
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INSULATION BY CASTING 

Third Method — The coils and glass plates 
are fastened together about their edges; they 
are then warmed and the insulating mixture 
poured in through the funnel; the arrangement 
is shown in Plate 73, Figure 18. The ozokerite 
enters at the bottom to allow the displaced air 
to escape. When the mixture is cold, the funnel 
is removed and the gate trimmed smooth. The 
coil then looks as in Plate 74, Figure 19, referred 
to in the second method. Under all conditions 
of our Boston climate the last two methods are 
unnecessary, but they are given because the 
coil thus made is especially valuable for wire¬ 
less telegraphy, which is expected to find a large 
field on shipboard and in other damp positions, 
though under any atmospheric conditions of 
the temperate zone the first method is satisfac¬ 
tory. The last two methods are valuable where 
the coil is to be made as portable as possible 
and to be exposed to the risks of transportation, 
for the insulating mixture makes the sections 
capable of bearing quite rough usage. 113 


CONNECTING THE COILS IN EACH SECTION 

This operation comes before insulating, but 
for convenience it is described later. The most 
difficult part of a coil to understand is the con¬ 
nections of the two coils forming a section. 
The best plan is to consider them as one coil 
split by accident. If they are placed to repre¬ 
sent one coil, the inner ends of the wires being 
joined by twisting, they are in the proper rela¬ 
tion to each other ; that is, they form a continu- 


113 A simpler way is to cast each section in a suitable 
flat tray. 
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ous coil of wire in which the turns all go in 
the same direction. Once there was a coil 
which did not work well, because in one or 
more sections the turns of wire in the two half¬ 
coils went in opposite directions. This is a 
mistake easily made. 

PACKING THE SECTIONS IN BOXES 

An inspection of Plate 75, Figure 20, will show 
that the coil, instead of being in one piece 
as usual, is packed in three independent boxes. 
For a coil of this size this is an important 
feature, for the great weight of the coil makes 
it sometimes inconvenient to handle in one 
piece. 114 The Leyden jars and the spark-gaps 
are attached to separate end-pieces, which can 
be used at the ends of a single section if a small 
coil is wanted, or as shown in the figure, when 
a large one is required; but even with them, as 
illustrated, the coil may be used as a small coil 
by a provision to be mentioned later. All the 
boxes and the end-pieces slide loosely on the 
micanite tube, and can be easily removed for 
transportation. This is shown in Plate 75, Fig¬ 
ure 21. The centre of the top of each box is 
made of a strip of plate-glass, which has holes 
for the insertion of brass balls, to which certain 
of the sections are attached. This arrangement 
has been fully described in Note 112. The plan 
enables the coil to be used either as a seven or 
a seventy centimetre coil, or one of any size 
between, by moving the potential rods to the 
appropriate balls in the glass plates. 115 Before 

114 In a more recent coil only two were used. 

115 If the maximum spark from a small amount of energy 
is desired, this feature is not recommended. 
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connecting the sections together they are placed 
in the wooden boxes, the slack being taken up 
by a rubber pad. 

CONNECTING THE SECTIONS 

Begin at an end section. The outside wire is 
connected with an end ball in the glass plate. 
The second wire coming from outside of a sec¬ 
tion is connected with the nearest outside wire 
of the next section, and so on through the box, 
except when a section comes under a brass ball 
one of its outside wires is attached to the ball, 
as is the first outside wire of the next section. 
This is shown in Plate 60, Figure 2. 

CONNECTING THE BOXES 

After the boxes are placed side by side on the 
micanite tube, the nearest balls are connected by 
metal loops to make a continuous wire through 
the whole secondary. 

REMARKS 

It will be observed that the coil has much 
less wire in the secondary than the coils of 
which descriptions have been published. For 
example, the Polytechnic coil, already referred 
to, which in its best estate gave a spark no 
longer than this one, had about two hundred 
and seventy-five kilogrammes of copper wire in 
the secondary, while in this coil there are but 
thirteen kilogrammes of copper, for the wire, 
including the cotton covering, weighs but nine¬ 
teen kilogrammes. The exact weight of the 
copper may vary slightly from the figures, 
though these were obtained from the makers 
of the wire. It will be seen the weight of the 
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copper in the secondary is only a twentieth of 
that in the Polytechnic. As the wire costs over 
four dollars a kilogramme, this is an import¬ 
ant matter. There are several reasons why so 
small an amount of wire is required. First, the 
modern forms of the Spottiswoode or electrolytic 
breaks are more efficient than the breaks for¬ 
merly used. Second, the secondaries of the coil 
have been unwisely placed in regard to the space 
of strained ether produced by the primary, there¬ 
fore many turns of wire have been necessary to 
get the required spark-length. In this coil the 
secondary is immersed in more strongly strained 
ether by making the primary of what will be 
considered an excessive length and constructing 
the secondary in such a manner very strong 
currents can be induced in it without risk of 
breaking it down. Now the street current is 
available for exciting the primary of a coil, our 
source of power is practically unlimited, there¬ 
fore coils can be made much simpler, provided 
they are made strong enough. There is no con¬ 
denser, because the coil is intended for electro¬ 
lytic breaks. 116 The electrolytic break should be 
of a type which works regularly, and in which 
the volume of current can be regulated by a 
conveniently placed handle which may be ma¬ 
nipulated while the coil is in action. To avoid 
repetition several matters relating to the coil 

110 A condenser and ordinary interrupter may be used, 
in which case the spark will be shorter; or the primary 
may have an alternating or pulsating current sent through 
it without any interrupter, in which case the length of 
spark will depend upon the rapidity of the rate of change. 
With special dynamos the spark-length is considerable 
from small coils. This is a convenient way of exciting an 
inductorium. 
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have been omitted, as they were mentioned in 
Note 112, which should be read in connection 
with the present note. When a coil, of the power 
of this one, is used to excite an X-light tube 
with a strong current in the primary, the tube 
needs to be proportioned to the current, there¬ 
fore in a future note directions will be given 
for designing and constructing such a tube. 

Electrical Review, March 29,1902. 

NOTE 138 —TUBES FOR POWERFUL COILS 

It has been frequently said powerful appara¬ 
tus of the type shown in Notes 112 and 137 was 
unsatisfactory for exciting X-light tubes, be¬ 
cause, though it gave brilliant pictures on a 
fluorescent screen, the photographic results were 
not so good as those obtained from less power¬ 
ful coils and from small static machines. To 
one who has always advocated more powerful 
generators for exciting X-light tubes, this was 
disappointing. Some experiments were there¬ 
fore made to determine why powerful apparatus 
did not give better results in the hands of the 
critics. These experiments showed the fault 
was not in generators, but in the tubes com¬ 
mercially available, which would not bear strong 
discharges without the vacuums falling until 
the light was not of the proper quality for pho¬ 
tographic work, though by means of powerful 
surges, which imparted a higher velocity to the 
sub-atoms in the cathode stream, the fluorescent 
screen could be strongly lighted. Until instan¬ 
taneous photographs of moving organs, like the 
heart and lungs, can be made without a fluores¬ 
cent screen, experimenters who believe in more 
powerful apparatus and are trying to have it 
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adopted should be encouraged. No one ex¬ 
pects to get as much light from the current used 
in a sixteen-candle-power Edison incandescent 
lamp as from that used in a fifty-candle-power 
lamp of the same type. It is as absurd to claim 
as much X-light can be obtained from a small 
coil or static machine as from a coil capable of 
yielding many times as much current, for X-light 
can no more be evolved out of nothing than 
ordinary light of longer waves. We should 
learn to make tubes which will bear powerful 
currents and efficiently convert them into X- 
light. In former notes principles were stated 
which enable this to be done. In the present 
note a tube constructed on these principles, 
which is suited to the seventy-centimetre coil 
described in the last note, will be described and 
figured. Directions for pumping will also be 
repeated, as this is a matter of importance 
not generally understood. 

The tube is shown in Plate 76, Figures 1 and 2. 
It is five hundred and sixty millimetres long. 
The bulb is one hundred and twenty-six milli¬ 
metres in diameter. The target is placed at 
the actual instead of the theoretical focus of 
the cathode to insure sharp definition -Note 1, 
December 1, 1897-. As this focus varies with 
the charge on sub-atoms in the cathode stream 
-Note 86, February 7, igoo-, and on the degree 
of the vacuum -Notes 2 and 3, December 8 and 
15,1897; Note 6, December 22,1897-, it is import¬ 
ant to have the target or the cathode movable 
-Note 4, December 15,1897; Note 19, January 26, 
i8g8-. There are advantages in having the 
cathode movable, as in this case the adjustment 
can be made magnetically -Note 19- during an 
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exposure. As the X-light arises from the target, 
if this is not moved, the radiant area is stationary, 
therefore the definition is good. Usually it is 
better to move the target, however, not attempt¬ 
ing to make any adjustment during the exposure 
of the photographic plate, depending on a vacu¬ 
um regulator of the type invented by Crookes, 
which liberates water vapor on heating, reab¬ 
sorbing it again on cooling. In this way the 
focus of the cathode stream is kept nearly at any 
predetermined distance from the cathode, ac¬ 
cording to the kind of light required -Note 6, 
December 22, 1897, Note 10, January 5, 1898-. 
As a mechanical control of the position of 
the terminals is simpler, though not more con¬ 
venient than a magnetic one, the former is 
shown in Plate 76, Figures 1 and 2. The 
end of the stem of the target nearest the iridium 
or iridium-platinum disk is square, with shallow 
parallel notches on two sides, the others being 
smooth. The object of the notches is to allow 
the target to slide loosely in the steel tube sup¬ 
porting it, yet to prevent it from being moved 
from its place during an exposure by the attrac¬ 
tion existing between the terminals -Note 66, 
October 25, 1899-. How strong this attraction 
may be was well shown in some targets with 
smooth stems. In one experiment the anode, to 
approach the cathode, was obliged to climb a 
grade of two degrees. This it would do in an 
hour, frequently in less time, finally coming in 
contact with the cathode. When the terminals 
almost touched, there was a bright spot whose 
effect upon the cathode was interesting and will 
be described in a future note. The end of the 
steel tube in which the stem of the target slides 
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is covered with a thin steel cap having a square 
hole in which the square part of the stem fits 
loosely, the edges of the hole catching in the 
grooves in the stem of the target, which is thus 
held very lightly, but with sufficient security to 
prevent its moving during the time a photograph 
is being made with the tube. If at any time it 
is desired to change the distance of the target 
from the cathode, this may be done by slightly 
shaking the tube while it is held nearly upright 
with the cathode end down. The object of 
having the stem square is to enable the target 
to be faced in several directions relatively to the 
vacuum regulator. 117 If there is no vacuum 
regulator this construction is not necessary, 
though still convenient, as a round stem, sliding 
easily in a tube, is likely to be moved out of 
place by the vibration imparted to the target by 
the impact of the cathode stream. In some 
earlier tubes this was overcome by bending the 
end of the stem, bringing it out through a groove 
in the side of the tube surrounding it, but this 
construction is inferior to the one shown here. 
When it is desired to change the direction in 
which the target faces, the tube is held in the 
hand with the target end up. The target then 
slides out of its sheath toward the cathode until 
the square part of the stem is free from the 
sheath. The target can then be turned in the 
required direction, the stem afterward being 
allowed to slide back into the sheath to the 
required distance from the cathode by tipping 
the tube until the cathode end is higher. 

117 In tubes without adjustable targets the regulator 
stems should be at an angle to prevent the spark-gap regu¬ 
lator from cutting off part of the beam of X-light escaping 
through the opening in the diaphragm plate. 
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PROPER DISTANCE OF THE TARGET FROM THE 

CATHODE 

For most work the best distance of the tar¬ 
get is that recommended in Note i: twice the 
theoretical focus of the concave cathode, or 
twice the length of its radius of curvature. In 
the tube shown here, this distance is eighty-six 
millimetres. The amount of adjustment of the 
target on each side of this mean point should 
be, in a tube of the size under consideration, 
twenty-eight millimetres. 

FORM OF THE TARGET 

The target may be of the rotary type men¬ 
tioned in Note n, January 5, 1898, and figured 
in Note 50, February 15, 1899. In addition to 
the mechanism shown in the latter note it has 
an automatic clamp which locks it, with the sur¬ 
face below any of the numbered spots, in posi¬ 
tion to receive the impact of the cathode stream. 
When it is desired to bring a fresh surface of 
the target in position, it is only necessary to 
tilt the tube enough to free the catch, when by 
a slight turn of the wrist, easily acquired, the de¬ 
sired movement can be produced. By making 
one arm of the catch heavier than the other, 
the locking mechanism is effective whether the 
target faces up or down. 

CATHODE 

The cathode and its stem are made of alumi¬ 
num, as recommended by the early workers 
with vacuum tubes. No metal is better which is 
not at present too expensive for practical work. 
The diameter of the cathode is fifty-six milli- 
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metres. The thickness and distribution of the 
metal are well shown in the illustration. It is 
desirable to have the face of the cathode smooth, 
therefore the stem should not be riveted on, as 
is still the custom; the cathode should either be 
turned and polished in a lathe to the proper cur¬ 
vature, or it should be drop-forged with a pro¬ 
jection on the back for attaching it to its stem, 
as shown in Plate 76, Figure 1. Both these 
methods have been used. As no difference could 
be detected in the results, drop-forging is the 
better, because it is cheaper, if a number of 
cathodes are required. 

POSITION OF THE CATHODE 

It was shown in Note 18, January 26, 1898, 
how much the efficiency of a tube depended 
upon the position of the cathode relatively to 
the glass walls, and in subsequent notes a num¬ 
ber of well-designed tubes were figured. An 
experience much longer than was possible at 
that time has confirmed the statements made, 
one of which was the cathode should be placed 
to allow it to gather up the particles in their 
rushing sweep toward that end of the tube. 
Further experience has proved the idea of put¬ 
ting the cathode in an annex, Plate 11, Figure 
30, Note 30, August 3, 1898, to enable its concave 
surface to continue the curve of the tube, to aid 
in the gathering-up process, though afterward 
adopted by nearly every maker after the tubes 
of this kind were produced commercially by 
Frei, in 1896, is of no practical account when 
powerful generators are used. It should be 
abandoned, for it increases the risk of puncture, 
besides making the tube more difficult to blow 
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when large cathodes are used. The arrange¬ 
ment shown in the illustration, where the bulb 
is symmetrical, makes a tube more graceful, 
stronger and easier to construct 

STEMS OF THE TERMINALS 

The stems of the terminals should not be 
wrapped in glass,— even at this late date the 
common method. They should be bare, be¬ 
cause with powerful currents the glass gets 
broken altering the vacuum. Advantage of this 
fact was taken in some of the experiments to 
find a good vacuum regulator, a piece of glass 
being arranged to be heated when it was desired 
to lower the vacuum. Another disadvantage of 
using glass wrappings to support the terminals 
is that the latter get out of line when the glass 
breaks, to such an extent the tubes often be¬ 
come useless from the jar of transportation or 
rough handling. The stem of the terminals 
should be made of bare metal of a diameter 
not less than five millimetres if made of alumi¬ 
num, for if smaller they are likely to be bent, 
as the metal gets very soft in course of pre¬ 
paring the terminals. The tendency is to make 
tubes much too light and frail. 

TERMINAL WIRES 

The terminal wires should not be less than 
eighty-six one-hundredths of a millimetre in 
diameter. They should not have the form of 
loops, as a sudden pull on the wires connecting 
the tube with the coil will frequently result in 
breaking the ends of the tube. The wires should 
project about three millimetres, the connection 
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with the generator being made by small spiral 
steel springs of piano wire attached to the ends 
of the cables leading from the coil. m In this con¬ 
struction the wire is at once freed before a pull 
of sufficient force to break the tube is exerted. 
After the terminals are constructed, it is of im¬ 
portance to put them in an oven, heating them to 
a temperature of seven hundred degrees Fahren¬ 
heit, for an hour, to burn the organic matter and 
lubricating mineral oils which have collected 
on them from the mechanical operations through 
which they have passed. How important this 
is has been shown by experience gained in try¬ 
ing to get tubes made for powerful generators. 
The tube-makers would neglect this precau¬ 
tion, the necessity of which had often been 
pointed out to them; consequently in the 
operation of pumping, the gas would arise 
from these sources to such an extent by the 
time it had been removed the proper gases 
required to produce brilliant X-light had also 
been so thoroughly removed by the action of 
the current, the tube was dull. This is one 
of the most frequent causes of poor tubes. 
Pumps for exhausting X-light tubes should 
have connected with them an oven made of 
iron covered with a non-conducting material, 
outside of which there should be a sheathing 
of some material like lead or white lead in 
japan, opaque to X-light, for it is an injury 
to a workman to be near powerfully excited 
tubes day after day. 119 The power of X-light 
for harm was proved in some experiments on 

118 A better plan is shown in Note 157, Plate 115, Fig¬ 
ures 1 and 2. 

119 For illustrations of oven refer to Note 173. 
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animals which were reported in part in the 
Boston Medical and Surgical Journal for Febru¬ 
ary 14, 28 ; March 28, 1901, and January 9,1902. 
The experiments showed X-light could burn, 
kill the foetus and cause death in adult animals. 
The oven should have a thermometer which 
can be read from the outside; a window of lead 
glass an inch thick to allow the tube to be seen; 
another window of aluminum through which 
to observe the quality of the X-light with the 
fluoroscope. This aluminum window should 
have a swinging shutter of non-radiable ma¬ 
terial, to cut off the X-light when it is closed, 
as it should always be except when at intervals 
it is necessary to test the light, because the ex¬ 
periments mentioned showed that aluminum, 
even when grounded, as recommended by Tesla, 
was powerless to prevent burning, abortion and 
death, as these results were produced through 
two sheets of aluminum, one of which was 
grounded. These experiments were of import¬ 
ance, because they were the first in which all 
other agents besides X-light were excluded as 
factors in the results. They clearly showed the 
precaution which a few careful operators have 
used, and which was recommended by Tesla to 
prevent burns, was not efficient They also 
proved all kinds of X-light, whether from high 
or low resistance tubes, would produce not only 
burns, but death in animals. They therefore 
showed “ the great importance of always using 
an X-light tube in a non-radiable box from 
which no X-light can escape except the small¬ 
est cone of rays which will cover the area to 
be examined, treated or photographed.” This 
matter of enclosing a tube has been frequently 
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mentioned in these notes, and a number of 
such tube boxes have been figured, but as its 
importance is not yet recognized, it will be 
again considered in a future note. 120 The oven 
in which the tube is placed for pumping should 
be so far removed from the pump the heat 
shall not affect the mercury or drive off water 
vapor. This may be easily done by making 
the tube connecting the X-light tube with the 
pump about fifty-six centimetres long. Hav¬ 
ing such an oven, the tube is to be placed in 
it and heated to a temperature of five hun¬ 
dred and sixty degrees Fahrenheit to burn out 
the organic matter deposited on the walls from 
the workman’s breath and on the terminals 
from his hands; to drive out gas from the glass, 
from the regulator chemicals or the stuff used to 
hold them from entering the main tube. Glass 
wool is the best material for this purpose, as 
asbestos gives off gas. Neglect to follow this 
advice has caused much trouble in pumping 
tubes. The heat also drives off the gas from 
the surfaces of the terminals and prevents mer¬ 
cury vapor from condensing in the tube. No 
current should be sent through the terminals 
until this stage is passed. Before the current is 
used we must be sure gas is not entering the 
tube from other sources such as leaks in the 
tube, in the fork, in the joints, from the grease 
used to make the joints tight or from the water 
vapor or mercury of the pump, if a mercury 
pump is used. During the whole process of 
heating, the pump should be kept in action until 
the bubbles of the gas stop appearing in the out- 

120 Refer to Notes 143, 149, 155, 156, for useful tube 
boxes. 
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let valve. Then begins the second stage of pre¬ 
paring the tube, to which the name “ tuning ” 
has been given. 121 It has in earlier notes been 
shown “ that we depend upon gases amalga¬ 
mated with the terminals to produce an efficient 
cathode stream for making X-light,” “ that the 
process of pumping a tube consists not only in 
removing the right amount of gas from the tube, 
but in driving out the proper amount of gas 
from the terminals, that what remains will not 
come out so fast, when the tube is used, as to 
lower the resistance until the X-light is not of 
suitable wave-length.” 

When the first stage, or that of heating and 
pumping without current, is complete, the tube 
may be cooled to the temperature of the room. 
Next, connect it with a source of current of the 
same volume and delivered in surges of the 
same kind and size and at the same intervals 
which will be afterward used in practical work. 
The reasons for this are plain: First, if less cur¬ 
rent is used during the subsequent pumping 
than will be employed in practical work after¬ 
ward, it will be found, when the tube is sealed 
off and used, that the stronger current will drive 
gas into the tube until the vacuum is so low the 
tube is useless, for the wave-length of the light 
will be too long to be suitable for the work in 
hand, or the vacuum may be so low ordinary 
light alone will come from the tube, because the 
sub-atoms-American Journal of Science, page 
391, 1900- of the cathode stream will meet with 
such obstruction on their way to the target they 
will strike with too little velocity to be raised to 
the proper temperature to produce the short 

121 Refer to axioms in Note 177. 
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ether movements we call X-light A few exper¬ 
iments will show why not only the amount of 
the current passed in a given time must be con¬ 
sidered, but also the size of the surges. It is 
only necessary to increase the size of the surges, 
diminishing their number -to keep the amount 
passing in a given time the same-, to see how 
much gas the larger surges will drive out A 
tube which has been tuned with small though 
frequent surges until the vacuum remains in 
proper condition under such surges may be 
spoiled by a few more powerful ones. This is 
what generally has happened when tubes have 
been tried on powerful generators. It is the 
chief reason why such apparatus has been con¬ 
demned, not only by tube-makers, but by phy¬ 
sicians who have attempted to work with it On 
this account in Note 29 the statement was made 
that a tube should always be pumped with 
regard to the generator on which it was after¬ 
ward to be used. The facts also point out how 
important it is for every coil to have some 
means of measuring the energy it is delivering 
to the tube. Having arranged the current in 
the proper manner, the pumping is to be con¬ 
tinued until the resistance of the tube does not 
fall too low in a reasonable time while the cur¬ 
rent is on. Then if there is no vacuum regu¬ 
lator, the tube may be sealed off, as it is finished. 
If there is a vacuum regulator, this should be 
heated either by a lamp, a flame or by electri¬ 
city, if the regulator is of the type shown in the 
figure, until the light yielded by the tube is of 
the longest waves which will be required in 
practical work. The regulator should then cool. 
If the resistance rises to the former point, all is 
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well. The tube may be sealed and marked to 
show how much current should be used with it. 
If the resistance does not rise to the proper 
point, there is too much gas in the regulator. 
The heat on the regulator must be continued 
with the pump in action until by trial with the 
current the vacuum is found to remain at the 
desired point when the regulator cools. Then 
the tube can be sealed and marked. If there is 
no vacuum regulator that liberates gas, which 
it reabsorbs on cooling, but one only used to 
lower the vacuum permanently m -when through 
use this has become too high-, the second oper¬ 
ation of tuning up the tube can be carried on at 
a temperature of three hundred degrees Fahren¬ 
heit. In this case the tube should be cooled 
before it is removed from the pump, to test its 
resistance, which should be equal to three cen¬ 
timetres of air between polished brass balls two 
centimetres in diameter. If the regulator is of 
the first type, the resistance may be left at 
twenty-eight centimetres for powerful coils. 

PUMPS 123 

Either a mercury or a mechanical pump may 
be used in exhausting tubes, for the process of 
removing air from a tube is a simple one which 
may be done in a few minutes. The tuning is 
where the time needs to be spent. Ignorance 
of this has caused experimenters to go on com¬ 
plicating the mercury pump with the idea of 
increasing its efficiency until some of the modem 

122 Refer to Note 175, Plate 136, Figure 2, for a useful 
vacuum regenerator. 

123 Refer to Notes 170 and 173 for illustrations of mer¬ 
cury pumps. 
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forms are forests of glass tubes branching in 
every direction. The best work on mercury 
pumps is S. P. Thompson’s little-known pam¬ 
phlet. Fortunately, owing to the date of publi¬ 
cation, some of the most complicated pumps are 
not described. One of the features on which 
investigators have spent most time is in multi¬ 
plying the number and complexity of the drying 
tubes. A mercury pump should be simple, with 
as few joints and tubes as possible. One dry¬ 
ing bulb of a globular shape, kept filled with 
fresh phosphoric anhydride -the word fresh 
should be written in large letters-, is enough. 
The best mercury pump is Mr. W. E. Oelling’s, 
for he has swept away all useless parts, re¬ 
ducing the matter to the simplest expression. 
j In this pump the valve controlling the rise and 
fall of title mercury is operated by hand, as an 
automatic valve complicates the apparatus. To 
operate the mercury pump the Packard pump 
is the best. It is well designed, well built, 
durable and efficient. All mercury pumps give 
off mercury vapor. As this vapor in a tube is 
injurious, it should not be allowed to get there. 
To prevent it, the glass tube connecting the vac¬ 
uum tube with the pump should be filled with 
the metal foil used by gilders. There should 
be a plug of glass wool above and below. As 
the vacuum rises in a tube Geissler effects show 
themselves in the pump when the current is 
used for tuning the terminals. Although the 
appearances are very beautiful when the room 
is dark, they are, like some other beautiful ob¬ 
jects, a cause of misfortune. They liberate 
water vapor, which, entering the tube, lowers 
its resistance. If the current is kept on during 
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the additional pumping required to remove the 
water vapor, in ignorance of the cause of the 
lowering of the vacuum, the terminals will be¬ 
come so exhausted before the proper degree of 
vacuum is reached again, the tube will be dull. 
If a tube cannot be exhausted in a short time, 
the result will not be good on account of ter¬ 
minal exhaustion. To prevent water vapor 
from entering the vacuum tube, a platinum wire 
should be sealed into the tube leading to the 
pump. The point where the wire is inserted 
should be well within the hot oven, that the 
Geissler effect may stop near the vacuum tube. 
The wire should be grounded. 

Probably Crookes was the first to make a 
good vacuum regulator by placing caustic 
potash in a small bulb connected with the 
vacuum tube. Such regulators work with heat, 
either from a spirit lamp, a gas jet or a wire 
heated by a low-voltage current When at¬ 
tempts were made to operate them by the same 
high-voltage current used to excite the X-light 
tube, it was found when the resistance of the 
tube was high it was impossible to get any cur¬ 
rent through the regulator. That is, under the 
conditions when there was most need of the 
regulator it would not work. Therefore, in 
i8g6, a regulator was designed in which the 
chemical was mixed with a conducting powder. 
This arrangement reduced the resistance of 
the regulator by forming minute spark-gaps 
throughout its substance, until the current would 
go through it at all stages of the vacuum. 
Such a regulator is shown in Plate 76, Figure 1. 
It keeps the vacuum at any point determined 
by the length of spark-gap in the circuit. The 

229 


(C) Jeff Behary 2019 


269 



NOTES ON X-LIGHT 

regulator is as efficient as the more recent and 
elaborate ones in which the high resistance is 
overcome by having the discharge take place 
in a supplementary bulb with a lower vacuum, 
which is attached to, but does not communicate 
with, the X-light tube. It has the advantage 
of not being patented. Since Trowbridge has 
advanced the theory that X-light is produced 
by the heat of the dissociation of water vapor 
at the target, and not by the heat of impact 
of the sub-atoms of the cathode stream as 
stated in these notes, water-vapor regulators are 
of more interest Therefore one of this type 
has been chosen for attachment to the tube 
illustrated here, though a number of men prefer 
the oxygen regulator -Note 23, February 9, 
1898-, while others like the hydrogen regulator 
-Note 79, December 20, i8gg-, or the nitrogen 
regulator -Note 96, May 30, igoo-. The inter- 
molecular regulator-Plate 25, Figure 52, Note 50, 
February 15, i8gg, and Plate 27, Figure 57, Note 
62, April 26, 1899-, whether operated by heat or 
electrolytically, has received little attention in 
this vicinity. In regard to regulators of any 
type, however, we are still in the condition de¬ 
scribed in Note ng -March 9, 1901-, little ad¬ 
vance having been made toward restoring the 
pristine brilliancy of a tube, though as the power 
of generators is increased, such advance is to 
be desired. With all regulators controlled by a 
spark-gap in a high-voltage current there is a 
disagreeable snapping noise from the spark 
when the regulator is in action. This noise may 
be stopped by placing the spark-gap in a glass 
tube like the one figured in Note 112, and used 
to stop the greater noise of the main spark-gaps. 
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The special form of tube shown in the illustra¬ 
tion accompanying this present note was de¬ 
signed by Mr. John O. Heinze, Jr., who modified 
the capillary spark-gap of Mr. W. S. Andrews for 
this purpose. He expanded the central part of 
the tube because it diminished the risk of the 
tube cracking from the heat of the discharge. 124 

LENGTH OF X-LIGHT TUBES 

The earlier X-light tubes were short, generally 
not over ten centimetres. As generators with 
higher potentials became more common, the 
tubes were made longer. The increase in length 
diminished leakage around the tubes. At the 
present time makers vary in regard to the 
length of the tubes they send out. Many still 
furnish short tubes, while others make them 
twenty or more centimetres long. The length 
of the one shown in the figure -fifty-six centi¬ 
metres- will no doubt be considered excessive. 125 

DIAMETER OF X-LIGHT TUBES 

The early tubes had a diameter of from four 
to seven centimetres. In this respect there has 
been a general improvement. The tendency at 
the present time is toward a globular bulb about 
seven to ten centimetres in diameter, though 
bulbs as large as sixteen centimetres are some¬ 
times made. This increase in size has been due 
to the recognition of the need -pointed out in 
these notes- of storage capacity to prevent the 
vacuum from falling quickly in use, thus making 

124 This expansion is not important. Refer to Note 175, 
Plate 136, Figure 2. 

125 Refer to Note 175 for a design for an X-light tube. 
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the light of too long waves to be useful. There 
are certain advantages in still further increasing 
the storage capacity to retard the coming on of 
a low vacuum. Therefore, the idea of a sup¬ 
plementary bulb, invented by the French in 
1896, to supply a source of fresh gas to prevent 
the vacuum rising in use, may be employed for 
another purpose, that just mentioned, because 
in this way the capacity is enlarged without 
increasing the diameter of the bulbs. As a bulb 
of ordinary size has to bear an atmospheric 
pressure of over a ton, while at its thinnest parts, 
through which the light from the target comes 
to the patient, the glass should not be over 
forty-three one-hundredths of a millimetre, the 
advantage of not increasing the size of the bulb 
is apparent. Another way is to make the bulb 
oval, using longer and larger tubes for the ends, 
for this increases the storage capacity without 
destroying the symmetry of the tube or increas¬ 
ing the size of the thin part of the bulb. 

LENGTH OF TERMINALS 

The early tubes had the stems of the cathodes 
short, about two centimetres in length, and 
wrapped in glass. It was thought this con¬ 
struction gave more X-light by causing the elec¬ 
tricity to be discharged from the front surface 
of the cathode. When wandering in a wilder¬ 
ness of obscure phenomena the best way to get 
out is to push each effort to the extreme. There¬ 
fore a cathode was made in which not only the 
stem, but the entire surface of the back of the 
cathode, was coated with glass. The stem and 
the back of the cathode were made of platinum, 
uranium glass being melted on to it. The face 
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of the cathode was made of aluminum as usual. 
Such a construction offered no particular ad¬ 
vantages sufficient to offset the _ extra cost. 
Therefore in future designs all idea of confining 
the discharge to the front of the cathode by 
short stems and glass wrappings was aban¬ 
doned. Tube-makers have not taken advantage 
of these experiments, continuing to supply tubes 
with cathodes having short and slight stems, 
wrapped in glass to support them, thus making 
the tubes very delicate. Powerful currents are 
fatal to such tubes. Having found by experi¬ 
ment the cathode stem might be of any length, 
and bare, without injury to the tube, long stems 
were used when the cooled target tube was 
constructed, because while it was important to 
have the tube long, it was also desirable to keep 
the anode end short for mechanical and finan¬ 
cial reasons. When the tube, shown in Note i, 
was constructed, there was no difficulty in mak¬ 
ing the face of the target cold, however long the 
tube of the target might be. As it was after¬ 
ward found the only part of the outer tube 
which needed to be of platinum was the end 
near the face and a short piece where it was 
sealed into the glass, the balance being made of 
copper or of silver, there is no longer any reason 
why the length of the arms of any type of tube 
cannot be the same. 126 As a tube in which the 
bulb is in the middle is more symmetrical, this 
type has been chosen for the illustration accom¬ 
panying this note. Aside from the increased 
storage given to tubes by increasing the length 
and diameter of the arms, the length is an ad¬ 
vantage, as it gives a better opportunity to hold 
126 Refer to Plate 131, Figure 3, Notes 171 and 175. 
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the terminals in line. This is especially the 
case with sliding terminals. This consideration 
alone is sufficient to warrant such a construction. 

SINGLE OR DOUBLE FOCUS TUBES 

Vacuum tubes are by English-speaking men 
generally called Crookes tubes, whatever their 
form; by Germans — Hittorf, Geissler, Pliicker, 
Hertz or Lenard tubes. As usual in historical 
matters the Germans are more nearly right, for 
much work had been done before Crookes, 
though as not one of the men mentioned in¬ 
vented vacuum tubes, there is no reason why 
they should, as a class, be called after any of 
them. In those tubes where the cathode stream 
is brought to a focus on a piece of platinum, 
there is more reason why they should be called 
Crookes tubes, for Crookes appears to have 
invented them. The modification of the Crookes 
tube with two concave cathodes, which Roentgen 
described in his paper of March 9, 1896, appears 
to have been new at that time and might well 
bear his name. Roentgen tubes are, however, 
not required even for alternating currents. Be¬ 
sides, alternating currents use up a tube faster 
for the amount of light yielded, therefore at the 
present, until we learn how to easily keep a tube 
youthful, such currents are not desirable. More¬ 
over, at the present time it is not as easy to con¬ 
trol the quality of the light produced by a tube 
excited by a high-frequency current as it is 
where the tube is lighted by a coil of the 
type figured in Note 137. For these and other 
reasons, the type of tube chosen for the illustra¬ 
tion of the paper is the Crookes or single focus. 

Electrical Review, May 3, 1902. 
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NOTE 138 A —SOME CONCLUSIONS FROM EX¬ 
PERIMENTS ON GUINEA PIGS WHICH ARE 
OF IMPORTANCE IN THE TREATMENT OF 
DISEASE BY X-LIGHT 

Several series of experiments on guinea pigs 
with X-light have been made. A few of the 
results have been reported in this journal. In 
the present note will be given some conclusions 
from the experiments which are of importance 
in treating disease by X-light. Roentgen showed 
the visual and photographic intensity of X-light 
varied as the square of the distance. Before 
X-light could be used intelligently as a thera¬ 
peutic agent it was necessary to learn by experi¬ 
ments on animals whether its effect upon the 
tissues varied in the same way. The experi¬ 
ments showed it did. The bearing of this ob¬ 
servation on the treatment of internal disease is 
more important than at first appears. It proves 
the source of X-light should be at a distance, 
not within a few centimetres, as is the universal 
custom now when using X-light for therapeutic 
work. Unless the distance between the exterior 
of the patient and the seat of the internal disease 
is small relatively to the distance between the 
nearest surface of the patient and the tube, the 
healthy skin and superficial tissues will be sub¬ 
jected to a much stronger radiation than the 
internal diseased organs. This observation 
points to the necessity of using much more 
powerful apparatus than is generally employed, 
because with the source of X-light at a distance 
the strength of the radiation striking the diseased 
tissue is slight; the length of exposure must, 
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therefore, be long. 127 The next matter is the kind 
of X-light to be employed. 128 General opinion 
considers the proper radiation for therapeutic 
purposes to be that from a tube of low resistance, 
because that is the kind that bums. The experi¬ 
ments on guinea pigs showed all forms of radia¬ 
tion from vacuum tubes which could be classed 
as X-light 129 could bum, produce abortion and 
death. Therefore, as injurious effects can be 
produced with any form of X-light, we should 
learn to use, without injurious effect, that suited 
for the purpose. The kind must depend upon 
the seat of the disease to be treated. For super¬ 
ficial diseases the radiation from a tube of low 
resistance should be used. There are two 
reasons. This kind of X-light is most absorbed 
by these tissues ; therefore the energy is used to 
the best advantage while the underlying healthy 
tissues are exposed to less stress. Second, with 
any given generator the amount of electrical 
energy which can be efficiently used in a tube 
of low resistance is far greater than the amount 
we can convert into X-light in a tube of high 

127 Refer to Notes 166 and 167 for further illustra¬ 
tions on this important principle, and to Note 177 for 
restatement. 

128 Note added 1903. — The proper kind of X-light to be 
used in therapeutics is that which will be most absorbed 
by the diseased tissues as far as the situation will permit. 
In regard to the electrical energy used in a tube, the state¬ 
ment made in this note must be considered with that men¬ 
tioned in Notes 30 and 63; namely, that of the total energy 
sent into a tube, only a small part appears in the form of 
the short waves of X-light. Most, necessarily, is converted 
into heat and ordinary light. The lower the resistance of 
the tube, the greater the proportion of long waves. 

129 Refer to Note 176 for the therapeutic uses of radia¬ 
tions from a vacuum tube which are not X-light. 
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resistance. This is hard to believe, for a high- 
resistance tube appears to be giving a light 
many times as brilliant, but experiments in 
pumping tubes prove as the exhaustion goes on 
the amount of electricity which any given 
generator can send through a tube diminishes. 
One reason why in these notes tubes have been 
always described as having a high resistance 
rather than as having a high vacuum has been 
to keep this fact in mind. Because it has not 
been recognized, we have gone astray, suppos¬ 
ing the light that burnt was that from a low 
tube, and in consequence thought this was the 
light required to produce therapeutic effects. It 
is a question of quantity as well as quality. 
In treating internal diseases, radiation from a 
tube of high resistance should be used, because 
this light being less absorbed by the superficial 
tissues, they are less affected relatively than 
with a radiation which they absorb to a greater 
extent; also, because this radiation is less ab¬ 
sorbed by the superficial tissues, more is avail¬ 
able for affecting the internal organs. Perhaps 
as important a conclusion as any from the ex¬ 
periments is this: Powerful apparatus is needed, 
and experimenters who are working hard to 
design such apparatus should be encouraged. 
Their results should not be condemned because 
the photographic results in the hands of a few 
have been uncertain and less satisfactory than 
those obtained with old-fashioned coils and 
static machines. An investigation showed the 
fault was not in new and powerful types of 
generators, but with the tube-makers. 

Boston Medical and Surgical Journal, April 24, 1902. 


237 


(C) Jeff Behary 2019 


277 



NOTES ON X-LIGHT 


NOTE 139 — NON-RADIABLE CASES FOR 
X-LIGHT TUBES 130 

Experiments have already been reported 
which proved that X-light could make animals 
blind and kill them. Therefore it is a danger¬ 
ous agent to use without proper precautions. 
Some of these have been mentioned in earlier 
notes, but as they are being constantly neglected 
they will be stated again in a group. First, 
The X-light tube should always be used in a 
non-radiable case from which no X-light can 
escape except the smallest cone of rays which 
will cover the area to be examined, treated or 
photographed. Second, The fluorescent screen 
should be covered on the side nearest the eyes 
with a sheet of heavy lead glass one centimetre 
thick, because the fluorescent salt allows much 
of the X-light to pass through it unchanged. 
Third, All parts of the fluoroscope except the 
screen should be heavily painted with non-radi¬ 
able paint. 131 Fourth, The physician should wear 
spectacles of lead glass one centimetre thick. 

NON-RADIABLE CASES FOR X-LIGHT TUBES 

It seems hopeless even at this late date, when 
so much is known about the possibilities of in¬ 
jury from X-light, to get others to use an X-light 
tube entirely enclosed in a non-radiable case, 
because of the supposed inconvenience of a 
box, therefore the type shown in Plate 77, Fig- 
ures 1 a nd 2, is of the semi-enclosing type, like 

130 Better apparatus is illustrated in Notes 143 to 162. 

131 Refer to Note B for a description and illustration 
of the first non-radiable cryptoscope with glass covering 
to the screen to protect the observers’ eyes. Reprinted, 
from the International Dental Journal, July, 1896. 

238 


(C) Jeff Behary 2019 


278 



NOTES ON X-LIGHT 


the one shown in Note 36, August 17, i8g8. 
The case is of the proper size for the tube illus¬ 
trated in Note 138. The front is polished lead 
glass, three centimetres thick, to allow the tube 
to be examined by light of ordinary wave-length 
to which the glass is transparent, though it ab¬ 
sorbs the X-light on account of the great num¬ 
ber of sub-atoms crowded into the atoms of 
lead of which the glass is largely composed. 132 
As it is desirable always to have the glass front 
toward the observer, there is a hole in the top 
and another in the bottom of the case for X-light 
to escape through when it is desired to place a 
patient in horizontal position with the tube 
above or below him. When not in use the 
holes are covered with non-radiable slides. The 
criticism was made that these glass fronts would 
be too expensive, therefore in a later note -94- 
a box without glass was illustrated which en¬ 
tirely enclosed the tube. Continued experience 
during five years of experimental work with 
powerful apparatus has shown the glass front 
is so convenient as to outweigh the cost, about 
five dollars; therefore it is used in the tube 
case shown in Plate 77, Figures 1 and 2. The 
whole case is coated on the inside with a non- 
radiable paint, white lead in japan, which dries 
so quickly six coats can be put on in a day. 
The test of the number required is to expose a 
photographic plate in contact with the outside 
of the case. If the plate is not fogged in seven 
minutes, the coating is sufficient. The tube case 
should slide on a vertical support through a 
range of one hundred and seventy centimetres. 
It shou ld have a horizontal movement of one 

132 Consult Notes 109 and 109 A. 
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metre; there should be a joint to allow the tube 
case to be moved in a vertical arc whose plane 
is parallel with the long axis of the tube, and 
another which will allow a similar movement 
in a plane parallel with the short axis of the 
tube. These movements are essential, for the 
axis of the central ray of the cone of X-light 
escaping from the case must always be normal 
to the plane of the photographic plate or fluo¬ 
rescent screen, otherwise there will be distortion 
of the image. The great importance of these 
movements in a vertical arc is well shown in 
the illustrations. The tube box is in two parts, 
one telescoping into the other. In Plate 77, Fig¬ 
ure 2, the top is being removed. This construc¬ 
tion utilizes the weight of the top piece to hold 
the tube from moving. The two pieces have 
slots in each end that allow free passage to the 
ends of the tube. The slots are lined with soft 
rubber to furnish cushions for the ends of the 
tube to rest on. The wires leading from the 
generator are held in insulating collars which 
are shown in Plates 77, 88, Figures 1, 2, 3. 
On the ends of the leading wires are spiral 
springs of piano wire which slide loosely 
over the terminal wires of the ends of the 
tube -Plate 88, Figure 3-. 133 

At the present time it is practical to make 
instantaneous pictures of the moving organs in 
the human chest, provided Pupin’s idea of em¬ 
ploying a fluorescent screen in contact with ihe 
photographic plate is used. A sheet of celluloid 
coated with photographic emulsion is better 
than a glass plate, as this allows two or more 

133 Refer to Note 157, Plate 115, Figures 1 and 2, for 
better methods. 
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fluorescent screens to be used. 134 A single screen 
allows part of the X-light to pass through un¬ 
changed. A single screen makes the developed 
image blotchy. More than one screen is there¬ 
fore better, because the time of exposure is 
shorter and the blotches are less apparent, for 
the bright places on one screen usually corre¬ 
spond to darker places on the others. All screens 
blur the image and should only be used where 
fine detail is not required. A tube often needs 
a little preparation to get the light suited for an 
instantaneous exposure; therefore a tube case 
needs an instantaneous shutter, for in this way 
after the tube is in the proper condition the 
shutter can be closed while the photographic 
plate is put in place: then by pressing and re¬ 
leasing a bulb the shutter is opened, the plate 
exposed to the most suitable radiation and the 
shutter closed. The tube case is provided with 
two of these shutters, one of which can be 
attached to either the top -Plate 77, Figure 2- or 
the bottom of the tube case. The second is 
used on the front of the tube case when it is 
desirable to photograph a patient’s chest in an 
upright position, Plates 78 and 79, Figures 4 and 
5, Note 140. The tube case, therefore, has two 
glass fronts, one of solid glass, Plate 77, Figure 
2, to act simply as a window; the other with a 
hole in the middle, as shown in Plate 77, Figure 
1, fcr the escape of the required cone of X- 
lighi. This hole is covered by the shutter when 
the X-light is to be cut off. With the shutter over 

134 Kunzite phosphoresces for several minutes after ex¬ 
posure to X-light -Baskerville-, and therefore it may be 
useful as a material for coating photographic intensifying 
screens. 
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the opening the tube can still be seen through 
the glass around it. The form of shutter chosen 
for illustration is a simple one, because the 
object is to call attention to a principle which, 
as the power of X-light apparatus increases, 
will come into use. Better shutters 135 might 
have been selected, for any of the many beauti¬ 
ful ones used in ordinary photography will 
answer if made of non-conducting and non- 
radiable material. The one here illustrated is 
of wood pivoted on a wooden pin and operated 
by a rubber bulb held in the hand, air being 
forced in and drawn out of a hard rubber 
cylinder, whose piston, of the same material, is 
attached to the shutter. The shutter should lap 
over the largest opening in the tube case about 
fifteen millimetres, to prevent the escape of X- 
light. It should be lined with white lead in 
japan until non-radiable. The edges of the hole 
in the tube box should be coated in the same 
way on the side next the shutter. In all the 
illustrations the tube is placed with the radiant 
area on the target at one metre from the photo¬ 
graphic plate or fluoroscope. This is a good 
standard distance. It is of some importance to 
have a standard distance, as then the eye gets 
accustomed to definite sizes of images of the 
human organs. In this way an abnormal size 
is more easily detected. Apparatus which re¬ 
quires a less distance than one metre between 
the target and the photographic plate is not 

Satisfactory. -Electrical Review, June 14, 1902. 

125 A better shutter is illustrated in Note 149, Plates 101, 
102, 103, Figures 2, 3, 4, and 5 A. 
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NOTE 140 —SOME OTHER APPARATUS NEEDED 
IN THE MEDICAL APPLICATIONS OF X-LIGHT 

The coil as arranged in the illustrations to 
Note 137 was not intended particularly for medi¬ 
cal use, therefore in the present note the neces¬ 
sary changes will be described and illustrated. 

ARRANGEMENTS OF SPARK-GAPS 

In examining a patient by X-light it is of 
prime importance to have the light under the 
control of the physician without his losing sight 
of the image on the fluorescent screen — Note 
112. This requires mechanism by which the 
spark-gaps can be controlled at a distance from 
the coil. Dr. Williams did this with a large static 
machine by bringing cords over pulleys attached 
to the ceiling. 136 The plan shown here is a 
mechanical modification of his idea to adapt it 
to a coil and make the apparatus portable. 
Plate 81, Figure 6, shows a seventy-one-centi¬ 
metre coil with suitable spark-ga /s for medical 
use. The details of a spark-gap, when this is 
taken apart for transportation, are shown in 
Plate 82, Figure 7. The handles -H and H 1 , 
Plate 81, Figure 6- are within easy reach of the 
physician’s hands while he is examining a pa¬ 
tient -Plate 83, Figure 8-. The distance of these 
handles from the coil may be varied by slid¬ 
ing the rods more or less into the hollow angle 
sockets. The rods forming the spark-gap con¬ 
trolling mechanism are ordinary birch dowels 
three-quarters of an inch in diameter which can 
be bought for one cent each. The supporting 
arms swing in arcs whose planes are horizontal. 

136 Scientific American, June 17, i8gg. 
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There is a piece of wire cable -W-, Plate 81, 
Figure 6, which brings the current from the 
brass ball -B- to the brass cap forming the front 
of the glass spark-gap tube. To this cap is at¬ 
tached the socket -T- into which the cable going 
to the X-light tube is inserted. To counterpoise 
the weight of the cord and handles, a counter¬ 
weight -W- is attached to the brass ball -B- by 
oiled silk cord. Otherwise the mechanism of 
the spark-gap is that described in Note 112, 
which should be consulted. E is a tube con¬ 
nected with an aspirator to remove the nitro¬ 
gen compounds produced at the spark-gaps. 137 
Plates 84, 85, 86, 87, Figures 81 , g, 10, and 
11, show the spark-gaps in use while pho¬ 
tographing a patient in different positions. 

EXAMINATION TABLED 

This is a simpler form of the one illustrated 
March 9, 1901. The table -Plates 80, 81, 83, 85, 
86, 87, Figures 5!, 6, 8, 9. 10, and 11- moves 
on large wheels to allow any part of a patient 
to be easily brought between the physician’s 
eyes and the X-light tube, while he remains in 
proper position to control the light by means of 
the break and spark-gaps. This examination 
table is provided with a canvas stretcher because 
it has been clearly shown by Williams that ex¬ 
aminations can be made on the same stretcher 
that is employed at the Boston City Hospi¬ 
tal to bring the patient from the wards to the 
X-light laboratory. Instead, however, of using 
his plan of a stretcher on fixed supports, it is 

137 Boston Medical and Surgical Journal, April 25, 
1901. 

138 For a better form refer to Notes 155 and 156. 
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best to attach it to a rolling table for the reasons 
given. Plate 85, Figure g, is a general view of 
the apparatus used with a seventy-one-centi¬ 
metre coil whose spark-gaps -Plates 81, 82, Fig¬ 
ures 6 and 7- are arranged for medical work. 
The patient is in position for photographing a 
stone in the bladder. For this procedure the 
patient’s feet should be higher than his head that 
the stone may fall away from the pelvis. Note 
117. One end of the stretcher is therefore raised 
by means of toothed bars pivoted to the ends of 
a notched bar holding the ends of the stretcher 
poles. The canvas is slack, for this allows the 
abdomen to be more pendent. In those cases 
where a slack canvas is undesirable, it can be 
made taut by turning one of the bars supporting 
the canvas, a ratchet holding the bar from turn¬ 
ing back. 139 When it is desired to bring the pa¬ 
tient to a horizontal position, the bar connecting 
the two toothed bars is pressed, to release the 
latter, while the stretcher bar-handles are firmly 
grasped. This mechanism allows the move¬ 
ment to be made by one man. The stretcher 
can be entirely removed, the thin top of the 
table serving as a support for a patient in a sit¬ 
ting position, Plate 86, Figure 10, or while re¬ 
clining, Plate 87, Figure 11. Plate 88, Figure 
ii|, shows a convenient support for use in 
connection with the examination table. It con¬ 
sists of two square pieces of hard wood, each 
one metre long, sliding in sockets which can be 
clamped to any part of the frame of the exami¬ 
nation table. These pieces of wood are con¬ 
nected by canvas. The distance between them 
can be varied from the entire width of the ex- 

139 For a later method refer to Note 155. 
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amination table, as in Plate 86, Figure io, to a 
narrow strip, as in Plate 83, Figure 8, by rolling 
the canvas about one piece of wood; Plates 78 
and 79, Figures 4 and 5, also show the apparatus 
in use. 

APPARATUS FOR SUPPORTING A PHOTOGRAPHIC 

PLATE 

In earlier notes it was said a photographic 
plate which was to be used in making a picture 
by X-light should be contained in a thin metal 
holder to protect it from breakage by the weight 
of a patient and from perspiration and urine. 
The importance of allowing no unnecessary 
X-light to strike the plate was pointed out, and 
figures were given of a plate-holder which ac¬ 
complished these results. The plate-holders 
shown in the illustrations accompanying this 
note are those already figured* as longer use 
has proved them to be satisfactory. The ap¬ 
paratus for holding them in any position in 
regard to the patient is also the same as that of 
earlier notes. The present illustrations and 
descriptions are given to show its universal 
character. That an apparatus with so few parts 
should be capable of such varied use is interest¬ 
ing. As yet, after several years, no case has 
been seen where the photographic plate could 
not be firmly held in proper position by this 
universal plate-holder clamp. The fundamental 
support is the piece C, Plate 8g, Figure 12, 
which can be clamped to any part of the side or 
end bars of the examination table. The other 
parts are, —three square brass tubes with sockets 
at their ends provided with milled-head screws ; 
a plate, A; a wooden sheath, PS and B. 
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The plate-holder slides into this wooden sheath, 
which is a mahogany board thick enough to 
make a firm support for the plate-holder and 
for the attachment of bars, which hold the pivot 
plate -A, Plate 89, Figure 12-. Around three 
sides of the board is a brass rim forming, in 
connection with it, an open scabbard for the 
plate-holder. The small cut in Plate 90, Figure 
14, shows the front of the wooden plate-holder 
sheath with an 8 by 10 plate-holder partly with¬ 
drawn. A number of sheaths are required. 
The best sizes are those which will take plate- 
holders for plates 8 by 10 and 14 by 17 inches. 
Each sheath has on its back two bars to allow 
the same plate -A, Plate 89, Figure 12- to be 
used with any plate sheath. A milled head, by 
exerting pressure, prevents the sheath from 
moving. This milled head is not a continuation 
of the axis on which the plate sheath turns, as 
that arrangement was found not to clamp firmly 
without the application of great force. 140 The 
largest milled head shown in Plate 89, Figure 
12, allows the sheath to turn in an arc whose 
plane is perpendicular to the page and at right 
angles with the other arc. Plate 89, Figure 12 
-P-, is a 14 by 17 plate-holder. Plate go, Figure 

14, shows it open, exposing the photographic 
film and fluorescent screen. Plates 78, 79, 
80, 85, 86, 87, 91, Figures 4, 5, 5I, g, 10, 11, 

15, illustrate a few of the positions in which 
this apparatus will hold the photographic plate. 
All these figures show clearly how necessary it 
is to have the tube-case and plate-holder sup¬ 
ports with universal movements, that the central 

140 To more clearly understand this principle, turn to the 
Plate 113, Figures 5 and 6, Note 156. 
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ray of the cone of X-light escaping from the 
tube box shall strike the photographic plate 
normal to its surface. To impress this necessity 
is one of the reasons why so many illustra¬ 
tions have been made.- Electrical Review, June zi, 1902. 


NOTE 141. — SOME REMARKS ON CAPACITY 
AND POTENTIAL IN COILS USED FOR EX¬ 
CITING X-LIGHT TUBES 

One of the most interesting features of the 
coil described in Notes 112 and 137 was the 
ability to alter the character of the surges. 
Apparently this is a matter not yet understood. 
Therefore, even at the risk of repetition, it will 
be reconsidered in connection with a few illus¬ 
trations which show how to arrange a coil. In 
coils prior to the one illustrated in Note 112, 
where the terminals were separated to their 
furthest limit, the full potential and capacity of 
the coil was available. When the terminals 
were near together the capacity was unchanged, 
but the potential of the current in the X-light 
tube current was reduced. In this coil the 
capacity of the surges used to excite the tubes 
can be varied within wide limits, by the Ley¬ 
den jars of different capacity in the secondary 
current, by the arrangement of rods which form 
the terminals of the coil, by the arrangement of 
the spark-gaps in the tube circuit. Plate 92, 
Figure 16, shows a seventy-one-centimetre coil 
with the rods -PP- arranged to give the full 
capacity of the coil. They touch the last balls, 
therefore all the coils of wire are in use. The 
Leydens are of one-gallon capacity, which is 
as large as is generally useful with this coiL 
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Large jars cut down the potential, as there is 
not enough current to fill them with sufficient 
rapidity. CC are the wire loops connecting the 
coils of the secondary of each of the three sec¬ 
tions into one continuous coil of wire. The 
rods PP are hollow, other rods terminating in 
the brass balls SS, sliding within them. W is a 
fine copper-wire cable connecting the inner 
coating of the jars. This is made taut by the 
weights hanging above the jars. If an X-light 
tube were placed in connection with the termi¬ 
nals of the coil thus arranged, it would be broken 
by the strain if its resistance was high. To 
avoid this danger the coil should be arranged 
as in Plate 93, Figure 17, where the Leyden jars 
and the whole number of coils in the secondary 
are used as before, but the internal rods are 
drawn out from the hollow rods -PP, Plate 92, 
Figure 16- until the distance between the balls 
-SS, Plate 92, Figure 16- is but a few centi¬ 
metres. The potential strain on the tube is 
therefore limited to the length of the spark-gap 
S, Plate 93, Figure 17. In Plate 94, Figure 18, 
the rods PP are pushed toward each other, and 
the section bands -CC, Plate 93, Figure 17- are 
removed, thus making all the turns of wire in 
the secondaries of the two outer sections of the 
coil inoperative. The Leydens are also re¬ 
moved. In this way the capacity of the coil is 
greatly reduced. 

If we arrange the rods as shown in Plate 94, 
Figure 18, but leave the bands CC, Plates 92 
and g3, Figures 16 and 17, then a condenser 
effect is obtained from the coils of the two outer 
sections, yet the potential of the coil is still low. 
It has been clearly shown in former notes that 
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to excite properly an X-light tube for fluoro¬ 
scopic work the electricity should be stored in a 
reservoir, allowing it to rush through the tube 
in such amounts as are best suited to the size of 
the cathode and the condition of the tube, and 
at such intervals as will allow the longest periods 
of rest to permit the tube to recuperate between 
the surges. On account of the present impor¬ 
tance of this procedure, coils should be con¬ 
structed to allow it to be employed. 

Electrical Review, June 21, igo2. 


NOTE 143 —ON THE IMPORTANCE OF KNOW¬ 
ING THE POSITION OF THE SOURCE OF 
X-LIGHT AND OF AUTOMATICALLY RE¬ 
CORDING IT ON THE NEGATIVE WHEN 
THE PHOTOGRAPH IS TO BE USED IN MED¬ 
ICO-LEGAL CASES 

In Note 117, March g, igoi, it was said the 
central ray of the beam of X-light escaping 
from the tube box and used to illuminate the 
screen or the photographic plate should strike 
these normal to their surfaces; an instrument 
should be attached to the tube box or other 
convenient support, for finding where the cen¬ 
tral ray struck the screen and automatically re¬ 
cording on the negative the position of the 
source of X-light. This instrument, to which 
the name central ray, distance and position 
finder was given, was invented to aid Dr. F. H. 
Williams in his classical work on the medical 
applications of X-light. He had found, in mak¬ 
ing examinations of the chest with the fluoro- 
scope, it was essential to place the tube in a 
definite relation to the patient to enable records 
to be kept which could be compared. This plan 
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of Williams must always remain of fundamental 
importance. Without it X-light examinations 
are unscientific, because lacking in precision. 
Williams’ method of procedure was to use a 
plumb line, a cord with a weight at each end. 
This left no record on the negative. -Refer 
to Figures 69 and 70, of the second edition 
of his work, Roentgen Rays in Medicine and 
Surgery, where the plumb lines are shown 
above the plate and hanging down on both 
sides of the patient- To obtain a record on 
the negative of the source of X-light he placed 
a metal washer on the paper envelope con¬ 
taining the photographic plate, adjusting the 
tube by means of the plumb lines and a measur¬ 
ing rule until the source of light was under 
the washer. This method, while sufficiently 
accurate, if carefully carried out, requires more 
time than the method of a central ray marker, 
is most applicable to a patient in a horizon¬ 
tal position, does not show at what angle 
the central ray strikes the photographic plate, 
or the distance of the source of X-light. To 
avoid distortion of the image and to allow 
for it, both the angle and the distance should 
be known. A glance at the two figures men¬ 
tioned will show the rule of keeping the 
central ray normal to the plate was not ap¬ 
preciated, though the departure is slight and 
would not be worthy of mention except to call 
renewed attention to the principle. As the 
method described in Note 117 is too simple to 
be lost sight of, it is described again, with more 
figures. The method is particularly applicable 
to medico-legal cases, as false information can 
readily be given by means of X-light negatives, 
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on which account many judges justly objec 
to such photographs being used as evidence 
Before X-light negatives can be safely usee 
for this purpose, the principle of automaticall} 
recording on the negative the distance and di¬ 
rection of the source of X-light and the angle ai 
which the central ray struck the photographic 
plate must be adopted. There are many ways 
of carrying out the idea, but none more simple 
than those illustrated in the paper mentioned. 
In the figures accompanying the present paper 
the instrument is attached, as before, to the tube 
box, for, as the experiments have shown, such a 
box, from which no X-light can escape except 
the smallest beam that will cover the area to be 
examined, treated or photographed, is essential; 
the tube box is the proper place for the attach¬ 
ment of a number of necessary instruments 
described in these notes. In Plates 95 and 96, 
Figures 1 and 3, the finder is attached to a thin 
disk of wood, which, if coated with aluminum foil, 
becomes a small Tesla screen when put to earth. 
As it was shown in the Boston Medical and 
Surgical Journal for February 14, 1901, and Jan¬ 
uary 9, 1902, X-light could not only burn but kill 
animals after passing through two plates of alu¬ 
minum, one of which was grounded, the use of 
a Tesla screen is not so important as was at one 
time supposed. 141 The finder consists of a metal 
tube, instead of a rod as shown in Plate 56, Figure 
g5, Note 117. The tube is attached to the centre 
of a disk of pine wood. Outside is a square 

141 Note added 1903. — A Tesla screen can stop charged 
particles and electrons, which, as shown in earlier notes, 
can produce burns, whether given off from high voltage 
apparatus or radio-active substances. 
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frame of non-radiable metal which has a diame¬ 
ter suitable for the work. In the figures here 
given, the diameter is four centimetres. As the 
non-radiable frame is placed at a determined 
distance from the source of X-light, which is the 
spot on the target struck by the sub-atoms of 
the cathode rush, it is evident if this distance is 
known we can tell from the diameter of the 
shadow on the screen or plate how far they 
were from the source of X-light, for this starts 
as a spherical wave which spreads in all direc¬ 
tions. For example, if the non-radiable frame 
is kept at a constant distance of twenty centi¬ 
metres from the source of X-light, and its image 
on the screen or negative is eight centimetres 
in diameter, then the distance of the source of 
X-light from the screen or negative was forty 
centimetres. If, as in Plate 97, Figure 4, the 
image of the square is free from distortion, and 
the image of the central ray marker is a circle, 
the source of light was directly under that circle 
and the central ray struck the plate or screen 
normal to their surface. If, as in Plate 97, Figure 
5, the image of the square is distorted, the cen¬ 
tral ray did not strike the surface normally. It 
is obvious the frame need not be a square. In 
making examinations with the cryptoscope, the 
central ray position and distance finder is of 
particular value also, for showing the position 
of the source of light, and in avoiding distor¬ 
tion of the shadows of internal organs. Plate 96, 
Figure 2, shows another method of mounting 
the central ray, distance and position finder. 
Other methods will be figured later. 142 The in¬ 
strument can be placed in front or below the 

142 Refer to Note 149, Plate 101, Figure 2. 
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tube box, when the patient is in front or below 
the tube. As illustrated here, the patient is 
supposed to be in a horizontal position above 
the tube. The tube box to which the instrument 
is attached is a form of those shown in Note 36, 
August 17, 1898; Notes 48, 94, 112, 115, ng. 
As after seven years a few realize X-light is 
as important to a physician as a microscope, 
there is good reason for illustrating improved 
forms of apparatus mentioned in earlier notes, 
for efficiency and convenience in use now far 
outweigh considerations of first cost, which 
have so far been one of the obstacles experi¬ 
menters have encountered in their attempts 
to get suitable apparatus used. This is par¬ 
ticularly true of tube boxes, which, being neces¬ 
sary, though even now used by but few, will 
be described in more elaborate forms, with 
attachments which are calculated to make X- 
light examinations more precise and rapid. 
It is also true of cryptoscopes; of diaphragms 
for reducing the diameter of the beam of X- 
light escaping from the tube box; of shutters 
for making rapid photographic exposures con¬ 
veniently, when powerful apparatus shall be 
the rule instead of the exception. One such 
shutter was figured in Note 119, and an improved 
form is illustrated in the present note ; with an 
adjustable diaphragm, of a more convenient 
form than those previously shown. It takes 
the place of the iris diaphragm, applied to X- 
light examinations in i8g6, but used less than 
was expected, both on account of its large size, 
when made of non-radiable material, and because 
the form of its opening — a circle — while well 
adapted for shaping the beam of X-light escaping 
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from the tube box, when used for therapeutic 
work, is not the best shape for examinations 
with the cryptoscope or for photography, where 
a rectangular opening is necessary in order to 
protect the patient from all the X-light except 
what is needed to cover the plate or screen. 
If a cone of X-light large enough to cover a 
rectangular screen or plate is used, it is obvious 
all around the screen or plate there must be 
X-light which is of no use and is injurious, for 
it illuminates the tissues and blurs the image on 
the screen or plate. It is, therefore, best to use 
a shutter having a rectangular opening, and, in 
therapeutic work, to insert in this opening or 
in front of it a small iris diaphragm. These 
matters will, however, be considered in more 
detail when describing shutters and diaphragms. 

Electrical Review, March 7, 1903. 


NOTE 144 —ON THE IMPORTANCE OF RE¬ 
FLECTED X-LIGHT IN THERAPEUTICS 

Roentgen -December, 1895- reported that some 
metals, particularly zinc, reflected X-light in an 
irregular manner. Tesla published a table show¬ 
ing the proportions of transmitted and reflected 
light. He confirmed Roentgen’s statement in 
regard to zinc. Advantage was taken of these 
observations to make zinc cones in which the 
light went around a corner for treating diseases 
of the mouth. To prevent any X-light from es¬ 
caping from the tube, except through the open 
end, the outer wall was made of lead. This con¬ 
struction allowed the tubes to be sterilized by heat. 
In use the large end of the tube was attached 
to the tube box, so that no X-light could escape 
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into the room except what went out through 
the small end of the cone. There were several 
ends of different diameters. The plan is use¬ 
ful for treating other parts of the body. 

Electrical Review, March 14, 1903. 


NOTE 145 —ON THE DEVELOPMENT OF THE 
CRYPTOSCOPE, USUALLY CALLED THE FLU- 
OROSCOPE 

Salvioni, Medical and Surgical Academy of 
Perugia, February 8, 1896, placed the fluores¬ 
cent screen, used by Roentgen, at one end of 
a tube, which had an opening for the eyes at 
the other. He called the instrument a crypto¬ 
scope. Professor W. F. Magie, American Jour¬ 
nal of Medical Science, February 7, 1896; E. P. 
Thompson, daily papers, February 13, 1896,— 
did the same thing in America, where the in¬ 
strument was called a sciascope. 143 Edison used 
tungstate of calcium for the fluorescent salt, 
and called the form of instrument he designed, 
a fluoroscope. If we follow the usual custom 
of science, we should use the first name. 

Rollins -Electrical Review, February 8, 1899, 
Boston Medical and Surgical Journal, January 
31, 1901- added a sound chamber to the crypto- 
scope, enabling the sounds of the heart and 
lungs to be heard while their shadows were be¬ 
ing examined on the fluorescent screen, calling 
the instrument a seehear. Having found ani¬ 
mals could be made blind by X-light, he advised 
interposing a screen of heavy lead glass between 
the fluorescent screen and the physician’s eyes, 
stating most of the X-light passed unchanged 

143 From Thompson and Anthony’s work on X-rays. 
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through the screen of fluorescent salt. He also 
insisted upon the necessity of making the cryp¬ 
toscope of non-radiable material, as a means of 
preventing diffused light from entering. In the 
present paper attention is called to some details 
not particularly dwelt upon before. First, it is 
important to construct the cryptoscope of such 
material it may be easily sterilized by heat, as 
it is now constantly used about patients having 
contagious diseases. 144 The cloth-covered paste¬ 
board or wooden fluoroscopes in use cannot be 
sterilized by heat, as they would fall to pieces. 
Therefore, for this reason also the cryptoscope 
should be made of metal like the cryptoscope 
shown in earlier notes. The construction of such 
an instrument, designed to aid Dr. Williams, is 
shown with some detail in the figures accom¬ 
panying this note. Plate 98, Figure 1, illustrates 
the instrument in one of its earlier forms, where 
it followed the general form introduced by Edi¬ 
son, but had a sheet of heavy glass over the 
screen, and walls of non-radiable material. On 
account of the weight of the large plate of glass, 
more than four pounds, a different construction 
was adopted, the glass plate being reduced in 
size and placed at the eye end, as in Plate 98, 
Figure 2, and its section. To convert the in¬ 
strument into a seehear, it was only necessary 
to add the stethoscope, as in Plate 99, Figure 3. 
To limit the area of the sound chamber, limiting 
forms were introduced which are clearly shown 
in Plates 99 and 100, Figure 4 and its section. 
All stethoscope tubes have been made of soft 

144 Refer to Note B for first non-radiable cryptoscope 
with a glass plate to protect the eyes, and metal walls to 
allow of sterilizing by heat. 
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rubber to get flexibility. Heat has an injurious 
effect upon this, therefore to enable the whole 
instrument to be sterilized, the plan shown in 
the figure was devised. The tubes were made 
of metal, flexibility being obtained by forming 
the wire into closed spirals. Plate ioo, Figure 5, 
illustrates the cryptoscope used as an X-light 

beam-finder.- Electrical Review, March 14, 1903. 


NOTE 147 —X-LIGHT AS A MEANS OF IDEN¬ 
TIFYING CRIMINALS 145 

Several systems of identifying criminals are 
in use founded upon measurements. I have 
proposed another based upon X-light photo¬ 
graphs of the criminal’s bones, those of the 
hands and feet, for example. Now manufacturers 
are selling X-light apparatus for two hundred 
dollars, the system is worth attention, as it 
requires little time to carry it out. With the 
present systems it is customary to make a 
photograph of the criminal’s face; therefore 
carrying the photographic process to his bones 
would be easy, for the photographer could be 
taught to do this in a month. The time required 
would be short, as twenty seconds is sufficient 
for the photographing of the extremities by X- 
light with ordinary apparatus. An examination 
of a large number of X-light photographs of the 
hands and feet proved the probability of finding 
two alike would be very small. When we con¬ 
sider that an X-light photograph shows not only 
the shape of the bones, but their internal structure, 
the chances are almost infinite against two being 
alike. When this method is used, the central 

145 Refer also to Note 147 B. 
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axis-marker, position and distance finder must 
be used in order to be sure the source of X-light 
bears a fixed relation to the plate. An examina¬ 
tion of X-light pictures of the same bones taken 
at intervals of six years showed the differences 
were too slight to prevent identification in that 
time. It is not to be expected two photographs 
taken at long periods apart will be identical, as 
some diseases are known to change certain 
characteristics of the bones, but so they do of 
all the other parts of the body. 

Electrical Review, March 14, 1903. 


NOTE 147 A —THE EFFECT OF X-LIGHT ON 
THE CRYSTALLINE LENS 

Experiments have been reported in this journal 
which showed animals could be made blind by 
X-light. Through correspondence with investi¬ 
gators, who at different periods have worked 
with X-light, a number of cases have been found 
where the eyes had grown prematurely old 
during the investigations. Recently a man was 
examined who had been exposed to X-light to a 
considerable extent since i8g6. Though he was 
less than forty years of age, he had given up try¬ 
ing to read even a daily paper. To enable him 
to see his work comfortably at a distance of 
forty-three centimetres, it was necessary to pro¬ 
vide him with double convex glasses, number 
twenty-six. With the exception of Professor 
Trowbridge’s great condensers and Tesla’s high- 
frequency generators, the apparatus used in the 
experiments to help Dr. Williams in his work 
was the most powerful employed in the pro¬ 
duction and study of X-light. That injury did 
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not result was due to an early recognition of 
the dangerous nature of X-light, and to the 
precautions recommended in earlier papers hav¬ 
ing been taken. These uninteresting personal 
matters are mentioned only to give an op¬ 
portunity to repeat some of these precautions. 
No X-light should strike a patient except the 
smallest beam that will cover the area to be 
examined, treated or photographed. No X-light 
should strike the observer. Directions for con¬ 
structing apparatus to meet these conditions 
have been given. A few points will bear being 
repeated. The X-light tube must be in a non- 
radiable box from which no X-light can escape 
except the smallest beam that will cover the 
area to be examined, treated or photographed. 
The box must have a non-radiable diaphragm 
plate, the opening in which can easily be ad¬ 
justed while looking in the fluoroscope, until 
the beam of light is the smallest that will cover 
the area under examination. The crypto scope 
must have a plate of heavy lead glass to absorb 
the X-light which has passed unchanged through 
the fluorescent screen, to prevent injury to the 
observer’s eyes. The walls of the cryptoscope 
must be made of non-radiable material. The 
patient should be covered during photographic 
exposures with a non-radiable sheet, exposing 
only the necessary area. An experimenter who 
works much with X-light should use a non- 
radiable face mask, the eyeholes of which are 
glazed with thick plates of heavy lead glass. In 
using the cryptoscope, while testing the tube 
during pumping and tuning, he should not take 
his hand for examination, but should attach to 
the cryptoscope a Roentgen gauge and a Wil- 
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liams fluorometer for determining the penetrat¬ 
ing power of the X-light and its brightness. 
The hand that holds the cryptoscope should be 
protected with a non-radiable covering. Dur¬ 
ing the pumping and tuning of X-light tubes, 
they should be kept in an oven with non-radiable 
walls. Most of these precautions are neglected 
even at the present time, as may be seen by 
examining the illustrations in the catalogues of 
the makers of apparatus and in the papers and 
books of those who are writing on file subject, 
where open tubes are almost invariably figured. 
If masks are used to protect patients during the 
therapeutic application of X-light, they are in 
many cases made of rubber cloth or other 
radiable material. If speculas are used in treat¬ 
ing the cavities of the body, they are often made 
of radiable celluloid. Rubber or celluloid to 
make them suitable must be mixed with heavy 
metals or their compounds. That inefficient 
means are still employed to protect patients is 
partly due to attempts to ignore or disparage 
the crucial experiments that have been reported 
in other notes on the effects of X-light on ani¬ 
mals. These experiments showed X-light could 
not only burn, make blind and kill, when all 
other forms of energy that could produce the 
results were excluded, but they also proved 
under the conditions present during the proper 
use of X-light in therapeutics, other kinds of 
energy acted so slowly they need not be con¬ 
sidered in the light of causes of serious injury to 
patients. Therefore, attempts to protect patients 
should consist in protecting them as far as pos¬ 
sible from the light itself. Another matter to 
which attention should be directed is the im- 
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portance of making all the apparatus used 
about patients during therapeutic applications 
of X-light of materials which will allow them 
to be sterilized. Some of the diseases for which 
X-light is used are known to be contagious, and 
while it is generally considered cancer is not 
contagious, it is an interesting fact that several 
persons who have been treating this disease by 
X-light have themselves been attacked. This 
probably would not have happened if proper 
precautions had been taken. It is, to say the 
least, unwise to be constantly treating cancer 
and other diseases by X-light without regularly 
fumigating the room and keeping the crypto- 
scope and other appliances sterile. Great hos¬ 
pitals, in which die necessity for contagious 
wards is clearly recognized, still consider one 
room, which is not fumigated, a proper place in 
which to make not only all diagnostic but all 
therapeutic applications of X-light, and to make 
them with apparatus which is not sterilized. 
In fact, to sterilize the present forms of much 
of the apparatus in use would be difficult by 
heat, which is the simplest method. It would 
appear to be at least reasonable to take ad¬ 
vantage of such power as may reside in for¬ 
malin vapor to fumigate the X-light room every 
night, and to make the instruments used about 
patients of such material as will permit heat to 
be used to sterilize them. Cryptoscopes, see- 
hears and stethoscopes, light concentrators, light 
benders and specula which can be sterilized in 
this way have been described in these notes. 

Boston Medical and Surgical Journal, April 2 , 1903. 
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NOTE 147 B — X-LIGHT IN ANTHROPOMETRI- 
CAL SIGNALMENT 

The time will come when the law will require 
every person on reaching adult age to be signal¬ 
ized. Meanwhile we know from the researches 
of Bertillon and others that the anthropometrical 
department of signalment is the foundation of 
every valuable method of identifying criminals. 
Any procedure which will make these measures 
more exact must be valuable, for already the 
number of signalments is several hundred thou¬ 
sand in France alone. Every day the chances 
of making a mistake in identification become 
greater. The difficulty is not in the first separa¬ 
tion, but in the last group, in which the meas¬ 
ures are most alike. The ordinary measures 
taken are, — height, length of trunk, reach, length 
of head, width of head, bizygomatic diameter, 
length of right ear, length of left foot, length of 
left middle finger, length of left little finger, length 
of left forearm. Of these measures it may be 
said that they are of value only when they are 
accurate. It is evident if any of these measures 
could be taken with double the accuracy now 
possible, we could identify twice as many per¬ 
sons. This can be done by making X-light 
photographs of the bones. It is estimated this 
method at least doubles the accuracy with which 
measures of the hand can be taken, and by en¬ 
abling other measures of the feet, besides the 
length, to be made, it allows at least four times 
as many persons to be identified as at present, 
though the real number will be found to be much 
greater. As X-light not only gives photographs 
of the dimensions of the bones, but also shows 
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their structure, it is evident for purposes of fine 
distinction in the final stage of the identifica¬ 
tion the method is an advance. In cases of 
bodies burned or decomposed before being dis¬ 
covered, the method would have some advan¬ 
tages over any that has been proposed. In 
other cases where only parts of the body were 
found, as, for example, a hand or a foot, the 
method alone might lead to identification. Ap¬ 
paratus has been designed and constructed for 
conducting these X-light photographic anthro¬ 
pometric signalments, and described in other 
papers, as they appeared too technical to in¬ 
terest the readers of a medical journal. The 
method may interest physicians, as it is a more 
exact appeal to anatomy as an aid to identifi¬ 
cation than any yet proposed. Indispensable 
requisites for making such measures of value 
are to have the source of X-light at a uniform 
distance from the photographic plate; to have 
the plate bear on its face evidence of the direc¬ 
tion and distance of the source of X-light and 
the angle at which the central ray struck. 146 Ap¬ 
paratus for accomplishing these results, to which 
was given the name orienter, was illustrated in 
this journal for 1901, and much more fully in 
Notes on X-light in the Electrical Review. The 
matter is here mentioned because the apparatus 
is important to physicians from a medico-legal 
point of view when X-light negatives are used 
in court for evidence. 

Boston Medical and Surgical Journal, May 7, 1903. 

146 Refer to Notes 117 and 143. 
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NOTE 148 — X-LIGHT AXIOMS 

In earlier notes some principles of importance 
in the application of X-light to medicine were 
first stated, illustrations and descriptions of 
apparatus embodying them being given. A 
few of these principles which might well be 
called X-light axioms will be mentioned again, 
as they are of sufficient importance to be re¬ 
peated until they are adopted. 

First Axiom, No X-light should strike a patient 
except the smallest beam which will cover the 
area to be examined, photographed or treated. 
Second Axiom, No direct X-light should strike 
the observer. Third Axiom, The physician must 
be able to make all the adjustments of the X- 
light without interrupting the examination by 
removing his eyes from the image on the fluo¬ 
rescent screen. Fourth Axiom, The physician 
must be able to orient himself in relation to the 
patient and the source of X-light at all times dur¬ 
ing the examination without removing his eyes 
from the image on the fluorescent screen. Fifth 
Axiom, To avoid distortion the fluorescent screen 
must be held always, during the examination, 
with its surface normal to the central ray of X- 
light. The first of these axioms to be discovered 
was the most obvious, — the need of regulating 
the amount and quality of the X-light while mak¬ 
ing examinations without removing the eyes from 
the image on the fluorescent screen. Several 
means were tried: -A- placing a rheostat con¬ 
trolling the speed of the static machine within 
reach of the observer’s hand; -B- altering the 
distance between the terminals of the X-light 
tube by an external magnet operated by a lever 
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within reach of the observer’s hand; -C- a com¬ 
pound spark-gap in series with the tube and 
operated by a lever within reach of the ob¬ 
server’s hand; -D- a tube in which the Crookes 
potash regulator was operated automatically by 
heat produced by electricity and controlled by 
a lever within reach of the observer’s hand; 
-E- a rheostat within reach of the observer’s 
hand which regulated the current passing 
through the primary of the induction coil. Soon 
afterward the importance was realized of being 
able to orient in relation to the patient and the 
source of X-light at all times during an examina¬ 
tion, without removing the eyes from the image 
on the fluorescent screen. The best method 
found was described in Notes 115 and 117, March 
19, 1901, and more fully in Note 143, March 7, 
1903. Many mechanical modifications of this 
will no doubt be made, but to be effective they 
must embody the principle, the statement of 
which was a valuable contribution to X-light 
literature. The importance of allowing no X- 
light to strike the patient except the smallest 
beam that would cover the area to be examined, 
was next recognized. The first attempt to em¬ 
body this idea in mechanism was described and 
illustrated in the International Dental Journal 
for September, 1896. The result was an adjust¬ 
able concentric non-radiable diaphragm plate, 
which could be centred with the central ray of 
the source of X-light used to illuminate the pa¬ 
tient ; the area of the beam being limited by the 
size of the hole in the diaphragm. The next at¬ 
tempt was to enclose the tube in a non-radiable 
box having a non-radiable diaphragm. The 
importance of allowing no direct light to strike 
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the observer was naturally the last to be recog¬ 
nized. The means to prevent this were a non- 
radiable box with a diaphragm, that the observer 
might be at the side of the beam of X-light, and 
the use of a non-radiable cryptoscope, when the 
examination required him to stand in the direct 
beam; illustrated in Note 116, February 2, 1901, 
and described in Note 139, June 14, 1902; again 
described and illustrated more fully in Note 
145, March 14, 1903. Though a certain amount 
of apparatus constructed in accordance with 
these ideas has already been described, some 
improvements are of sufficient importance to 
be considered in the two or three following 

notes.-Electrical Review, April 4, 1903. 


NOTE 149 —ON THE FORM OF THE OPEN¬ 
ING IN THE DIAPHRAGM PLATE OF THE 
X-LIGHT TUBE BOX AND ON MEANS OF 
ADJUSTING THE SIZE OF THE BEAM OF 
X-LIGHT 

The opening in the diaphragm plate of the 
X-light tube box should be rectangular for diag¬ 
nostic and photograph work, because this is the 
form of the fluorescent screen and photographic 
plate. If we use a round opening, the section 
of the cone of X-light escaping from the tube 
box is a circle -if the cone is cut at right angles 
to the axis- as shown in Plate 116, Figure i. 
While the patient will be illuminated by the 
whole cone, it is evident the only part of the 
illumination which will be useful, will be that 
included in the rectangular area of the largest 
plate or screen, Plate 116, Figure i, which can 
be enclosed by the circle of X-light S. All the 
X-light which strikes the patient outside the 
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rectangular area PS is objectionable, for it is 
unwise to expose a patient unnecessarily, besides 
the excessive illumination fogs the photographic 
plate and blurs the image on the screen in two 
ways. The direct light illuminates the tissues 
where not needed; the resulting irregularly re¬ 
flected light in the body helps to conceal the 
structure of the parts under observation, Note 
io, January 5, 1898; Note 94, April 11, 1900. 
X-light escaping into a room fills it with a 
potential mist, Note 94, April 11, 1900, which 
penetrates to the screen or plate in all direc¬ 
tions, Boston Medical and Surgical Journal, 
April 25, 1901, if the ordinary cryptoscope or 
plate-holders are used. The only way of pre¬ 
venting the resulting diffused illumination from 
injuring the sharpness of the image on the fluo¬ 
rescent screen or photographic plate is to use 
the non-radiable cryptoscopes and plate-holders 
described in earlier notes. Even with these, the 
injurious effects of the unnecessary light in the 
direct beam cannot be eliminated. Therefore 
the form of the illuminated area should conform 
to that of the fluorescent screen or photographic 
plate. As the proportions of the length and 
breadth of the ordinary screens and plates are 
about four to five, the proportions of the open¬ 
ing in the diaphragm plate should bear the same 
relations to each other. In the figures a dia¬ 
phragm plate is shown in which the opening is 
a square, as the fluorescent screens and photo¬ 
graphic plates should have this form, which is 
recommended to the manufacturers. The prin¬ 
ciple of the diaphragm plate here shown is as 
applicable to oblong openings as to squares. 
If, however, the opening were made longer in 
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one direction than in another, it would be neces¬ 
sary to mount the diaphragm plate on a re¬ 
volving plate or else to mount the tube box in 
the same way, either of which complicates the 
matter. This is another reason for figuring a 
square opening. To meet the conditions of the 
first and third axioms, we must be able without 
removing the eyes from the image on the fluo¬ 
rescent screen to change the size of the opening 
in the diaphragm plate. As the diaphragm is 
beyond the reach of the observer, when the 
tube is placed at the standard distance of one 
metre, as recommended in these notes, some 
way of bringing it within reach must be em¬ 
ployed. Means have been devised of making 
this and all other adjustments of the tube and 
light by electric motors controlled by switches 
on a consol within reach of the hand, in the 
way employed in the medical rheostats, already 
described, but they are too refined to be ac¬ 
cepted at present, therefore all the methods 
which will be illustrated, will be mechanical. 

Description of Diaphragm Plate and Adjust¬ 
ment of Size of Opening — Plate ioi, Figure 2, 
is a front view of a diaphragm plate attached 
to the slide S 2 of the tube box TB. The open¬ 
ing of the diaphragm plate when fully ex¬ 
panded, as shown in the figure, has an area 
of forty-nine square centimetres. By turning 
the milled head MH, the size of the opening 
can be reduced or the X-light entirely cut off. 
Plate 102, Figures 3 and 4, show the mechanism 
by which this is accomplished. Each of the 
diaphragm leaves has a rack -Plate 102, Figure 
3-. When the two leaves are superimposed as 
in Plate 102, Figure 4, a pinion passes through 
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both, and when turned, moves one leaf in one 
direction, the other in the opposite an equal 
amount, making the opening and closing sym¬ 
metrical about a centre. The central portions 
of the leaves are made of lead plates two or 
more millimetres in thickness, that the surround¬ 
ings of the diaphragm opening may be non- 
radiable. Method of controlling the opening 
from a distance: The milled head MH -Plate 
io i, Figure 2- has a square hole in it Into this 
hole fits the projection of the spiral spring SP 
of the regulating handle RH. The regulating 
handle is supported in any position by the ad¬ 
justable arm AR. Plate 102 a, Figure 5, is a per¬ 
spective view showing the parts in position; 
Plate 103, Figure 5 a, a front view. Method of 
controlling the position of the diaphragm plate 
-Plate 101, Figure 2-: A screw S operated by a 
milled head MH 2 and handle RH 2 supported 
by the arm AR 2, moves the diaphragm plate 
transversely to the tube box. Movement at 
right angles to this in the same plane is effected 
by a similar handle RH 3 supported by the arm 
AR 3 and operating the rack R through the 
pinion P. 147 By means of these handles, the 
diaphragm plate can be centred with the cen¬ 
tral ray, making the opening and closing sym¬ 
metrical about this ray, a matter of importance 
to be spoken of later. As mentioned in earlier 
notes, the form of the diaphragm opening when 
the light is used for therapeutic purposes does 
not require to be a square, as the diseased areas 
seldom have that form. The round opening 
may therefore be useful in such cases. To get 
an easil y adjusted round opening, the iris dia- 
147 This rack should be replaced by a screw. 
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phragm may be attached to the diaphragm 
plate. As, however, a mask is used in such 
cases, the hole in which only exposes the neces¬ 
sary area of the patient, it is adequate to use the 
square opening, thus saving the extra cost. 

Electrical Review, April 4, 1903. 

NOTE 150 —ON THE FORM OF THE MOUNT¬ 
ING FOR THE CENTRAL RAY MARKER, DIS¬ 
TANCE AND POSITION FINDER, AND ON 
THE METHODS OF ADJUSTING THEM DUR¬ 
ING AN EXAMINATION WITHOUT REMOV¬ 
ING THE EYES FROM THE IMAGE ON THE 
FLUORESCENT SCREEN 

Axiom 4 stated the physician must be able to 
orient in relation to the source of light and the 
patient at all times during the examination with¬ 
out removing his eyes from the image on the 
fluorescent screen. The apparatus described 
in Notes 115 and 117, March 19,1901, and more 
fully in Note 143, March 7, 1903, enables this 
to be done. An improved form of mounting is 
here shown. The central ray marker, distance 
and position finder is permanently attached to 
the diaphragm plate, following its movements; 
therefore, as the position of the diaphragm 
plate is controlled by the handles RH 2 and 
RH 3 -Plates 101, 103, Figures 2 and 5 a, Note 
149-, it is evident the same handles enable the 
observer to locate the position of the source of 
X-light by moving the diaphragm plate until 
the image of the central ray marker shows as a 
circle on the screen, as in Plate 97, Figure 4, 
Note 143. Then the source of light is under 
that circle in a direct line -Note 117, 1901, and 
Note 143, 1903-. As the diaphragm plate is 
mounted with the opening concentric to the 
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central ray marker, it is evident the beam of 
light is concentrically disposed about the cen¬ 
tral ray. The method by which the physician 
is always able to keep the fluorescent screen 
with its surface normal to the central ray, as it 
must be to avoid distortion of the shadows of 
the patient’s organs on the screen, is simply 
to be sure the image of the central ray marker 
on the screen is free from distortion, and this 
soon becomes instinctive. Where it is desired 
to have the tube in a direct line under some 
selected spot of the body, as recommended 
by Williams -page 66 of Roentgen Rays in 
Medicine and Surgery-, a lead ring about four¬ 
teen millimetres in diameter should be placed 
either on the patient’s skin or clothing over the 
spot. The image of the central ray marker 
is then centred with the ring, appearing as 
a darker and smaller ring inside the image 
of the lead ring on the fluorescent screen. 

Electrical Review, April 4, i9°3 


NOTE 151 —ON MEASURING THE DISTANCE OF 
THE SOURCE OF X-LIGHT WITHOUT RE¬ 
MOVING THE EYES FROM THE CRYPTO¬ 
SCOPE 

It is often necessary in making a diagnosis 
with the cryptoscope to vary the distance of the 
source of X-light without removing the eyes 
from the image on the fluorescent screen, as, for 
example, to get a preliminary idea of how far 
below the surface a foreign body or aneurism is, 
and to know at any moment the distance of the 
source of X-light and how much it has been 
moved to allow the variation in the shadows to 
give us the information we desire. 
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If a physician is provided with a tube box 
mounted, as shown in the figures in these notes, 
with the central ray marker, distance and posi¬ 
tion finder 148 attached to the diaphragm plate 
and controlled as shown, this can be done by 
mounting a non-radiable scale along one edge 
of the fluorescent screen. It then is only neces¬ 
sary to move the screen until the image of the 
central ray marker comes into convenient rela¬ 
tions with the scale. The diameter of the image 
on the screen of the distance finder shows at once 
the distance of the source of X-light -Note 143- 
and by noticing how fast this changes, as the 
source of X-light changes, observing at the same 
time the change in dimensions of the shadow 
of the object under investigation, the relative 
changes give information in regard to the dis¬ 
tance below the surface at which the object is 
situated. The scale is best made of a strip of 
lead notched at intervals of ten millimetres, 
with smaller, or millimetre, divisions between. 

Electrical Review, April 4, 1903. 

NOTE 152 —ON ALTERING THE QUALITY OF 
X-LIGHT WITHOUT REMOVING THE EYES 
FROM THE IMAGE ON THE FLUORESCENT 
SCREEN 

* 

This may be done by means of handles oper¬ 
ating the spark-gaps in series with the tube 
-Note 112- or with a tube such as was shown 
in earlier papers, in which the Crookes potash 
regulator was placed in shunt circuit, and oper¬ 
ated by heat produced by the same generator 
used to excite the tube; the amount of current 
passing through the regulator being adjusted by 

i 48 The name crienter was applied to these instruments. 
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the length of the spark-gap in the regulator cir¬ 
cuit. The second is the form of regulation fig¬ 
ured here. The novelty of the method consists 
in altering the spark-gap, and consequently the 
character of the light, when the tube is at the 
standard distance for fluoroscopic examinations, 
or beyond the reach of the unaided hand. Plate 
102 a, Figure 5, Note 149, shows this clearly. A 
rack is attached to the tube box. This rack 
bears a wire which slips through a ring in the 
head of the wire of the spark-gap of the regu¬ 
lator. A pinion controlled by the handle at the 
left — RH 4 — operates the rack, thus changing 
the length of the spark-gap of the regulator cir-' 
cuit, altering the degree of the vacuum and con¬ 
sequently the character of the X-light until it is 
suited for the examination. No fluoroscopic 
diagnosis is satisfactory unless the quality of 
the X-light can be controlled without removing 
the eyes from the image on the fluorescent 
screen during the whole examination. It is on 
account of the imperative necessity for such 
control that so much has been said in these 
notes at different times on this subject. It would 
be pleasant to see fluoroscopic examinations 
receive the attention which their importance in 

diagnosis merits.- Electrical Review, April 4, 1903. 


NOTE 153— ON METHODS OF MOUNTING THE 
ROENTGEN PENETRATION GAUGE 

All gauges in which metals in varying thick¬ 
ness are used to test the intensity of X-light are 
Roentgen’s. This note is not intended, therefore, 
to describe a new gauge, but to show convenient 
methods of mounting an old one. In Note 144 
a new form of cryptoscope was figured with the 
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mirror inside. The penetration gauge acts as a 
cover for the mirror, Plate 104, Figure 1. By 
means of a milled head on the outside the gauge 
can be turned down between the eyes and the 
fluorescent screen, Plate 104, Figure 2. With 
this construction the gauge is acted on by the 
X-light, which has passed unchanged through 
the fluorescent screen; therefore a separate 
fluorescent screen is mounted on the gauge. 
Another construction is to mount the gauge on 
the outside of the cryptoscope with, a hinge, 
enabling it to be turned back when not in use. 
Either method insures the gauge being at hand 
when wanted. As diffused light should always 
be excluded in all photometric work, the rod 
controlling the size of the opening in the dia¬ 
phragm plate. Plates 101, 103, Figures 2, 5 a , 
Note 149, should be turned until the opening of 
the diaphragm is so small the penetration gauge 
more than covers the illuminated area of the 
fluorescent screen. Pure tin in sheets one one- 
hundredth of a millimetre in thickness makes a 
convenient gauge, which might be adopted as a 
standard, to enable observers to describe the 
penetrating power of the light used, for the 

benefit of Others.- Electrical Review, April 4, 1903. 


NOTE 155 —ON REFLECTING CRYPTOSCOPIC 

CAMERAS 

The first reflecting cryptoscope and the first 
cryptoscopic camera were described and illus¬ 
trated in the International Dental Journal for 
July, 1896, or almost seven years ago, yet these 
instruments are not in use by others. In Note 
48 was described and illustrated a cryptoscope 
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of this type which enabled the observer to see 
and hear the sounds of his heart and lungs. 
Since 1896, a number of types of reflecting 
cryptoscopes and cryptoscopic cameras have 
been made and found useful. Therefore one 
more attempt is made to attract attention to 
them. Two instruments of this type are illus¬ 
trated in this note. They are intended to enable 
the observer to see the image on the screen 
when the source of light is above the patient, the 
photographic plate or the fluorescent screen 
being below. Ordinarily with the light in this 
position the image on the screen could not be 
seen, as the observer would not care to get under 
the table. The image on the screen ought to be 
seen to arrange the position, distance and direc¬ 
tion of the light, and to find where the image of 
the orienter strikes the screen, that it may appear 
on the negative in proper relation to the image 
of those parts of the patient which are being 
photographed. Refer to axioms in Note 148. 
The image on the screen ought to be seen, 
while the photograph is being made, to know 
how long an exposure to give, and if the expos¬ 
ure is of some length, to keep the light properly 
adjusted to bring out details in the tissues. The 
first camera to be described was used in the 
method of anthropometrical signalment men¬ 
tioned in Notes 147 and 147 B. 

The person who is to be signalized is placed 
on the examination table shown in Plate 56, 
Figure 95, Note 116 B, March 9, 1901, and in 
the figures of Note 139. Instead of the plate- 
holder there illustrated, a reflecting cryptoscopic 
camera is used. The top of the camera -Plate 
105, Figure 1- is made of a thin layer of the 
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material known to electricians as fibre. The 
remainder of the camera is of wood, painted on 
the inside with white lead until the walls are 
non-radiable. There is a recess directly below 
the fibre top for the insertion of the plate-holder, 
while below is the fluorescent screen. By an 
arrangement of springs the fluorescent screen is 
pressed against the fibre top, but when the plate- 
holder is inserted, the screen is forced down 
until the plate-holder occupies the same position 
as that of the screen when the arrangements of 
the distance of the light were made -Plate 108, 
Figure 2-. The screen remains below the 
plate-holder, enabling the X-light which comes 
through to make an image on the screen. The 
springs also serve to press the plate-holder 
against the top. The eye-piece belongs with 
the cryptoscope shown in the figures in Note 
145, and fits all the cryptoscopes and cameras. 
The observer -Plate 106, Figure 3- looks through 
this eye-piece to the mirror, where he sees the 
image of the feet on the screen, whether the 
plate-holder is in place or not. He therefore 
can adjust the light and the position of the feet 
before the photographic plate is put in the 
camera. In former notes it was shown the 
plate-holders should be constructed on a new 
plan, of non-radiable material, except in front, 
where the direct X-light entered. In using a 
reflecting cryptoscopic camera constructed of 
non-radiable material, the plate-holder does not 
require a non-radiable back, for that part is 
protected from the diffused X-light in the 
room by the walls of the camera. In a plate- 
holder for a cryptoscopic camera the back of 
the plate-holder should be made of radiable 
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material to allow the X-light after passing 
through the plate-holder to strike the fluorescent 
screen to enable the observer to watch the ob¬ 
ject being photographed. Roentgen said zinc 
reflected X-light, therefore zinc backs were 
used in some of the plate-holders for reflecting 
cryptoscopic cameras; for while this metal is 
sufficiently radiable for the purpose, its reflect¬ 
ing property may shorten the exposure of the 
photographic plate. Plate-holders of this kind 
are not illustrated here, as they differ from the 
ones shown in earlier notes 149 only in the con¬ 
struction of the back, which may be of zinc 
or aluminum. It is evident with the form of 
camera here mentioned for use in photographing 
the feet, no plate-holder is required, as the plate, 
being protected by the fibre front of the camera, 
may be used in the ordinary paper envelope, 
but in the next form of the camera a plate- 
holder is desirable to allow the plate to be used 
either outside or inside of the body of the camera. 
In using the X-light for anthropometrical sig- 
nalment^it is essential the source of X-light 
should occupy a constant position in regard to 
the part of the body to be photographed. In 
case of the feet, the central ray should strike the 
plate at a point between them and opposite the 
joints between the metacarpal bones pf the great 
toes and the internal cuneiform bones. In sig- 
nalitic measures of the feet by X-light, the source 
of X-light may be placed at a distance of seventy 
centimetres from the photographic plate with the 
distance finder at half this distance. With the 


149 Notes 121 and 140. 

150 Notes 147 and 147 B. 
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parts properly arranged, the image formed by 
the orienter will be a square of a diameter of 
eight centimetres with a circle in the centre. As 
the parts of the orienter -consult Note 137, 
March 29, 1902, and Notes 143, 148, 149, 150, 
and 151- are non-radiable, their images appear - 
on the negative with the images of the bones. 
The negative therefore contains evidence of the 
position and distance of the source of X-light, 
as well as the angle at which the central ray 
struck the plate. The second camera -Plate 107, 
Figure 4- to be described has the same general 
construction. It is hung from the side rails of 
the examination table, along which it can be 
rolled to bring it under any part of the patient, 
who is in a horizontal position on the stretcher. 
For use it is brought into approximately the cor¬ 
rect position. The observer then looks into the 
eye-piece, seeing on the mirror the image of 
the shadow of the patient’s organs formed on the 
fluorescent screen. By means of the various 
handles -consult Notes 148, 149, 150, 151, and 
156- connected with the tube box and stand, the 
light is brought into proper relations and made 
of the right quality. The photographic plate 
can then be inserted as in the first camera, or it 
may be placed on the top of the camera in con¬ 
tact with the stretcher, one end of which is lifted 
to permit of its insertion. A lifting mechanism 
for the stretcher has been figured in former notes. 

A better one is shown in Plates 105 and 108, 
Figures 5 and 6, here. Each end of the stretcher 
is held in bronze bars, one of which is shown, 
B. This bar is in two pieces, which can be 
separated by turning the milled head MH, Plate 
108, Figure 6, which acts on the screw S, forcing 
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the two pieces apart. This enables the canvas 
of the stretcher ST -Plate 105, Figure 5- to be 
made as taut as desired. To lift one end of the 
stretcher in order to place the patient at an 
angle with the horizontal, a wheel W is turned, 
bringing into action the compound screw QS, 
one end of which is permanently attached to 
the bronze bar B. This arrangement is practi¬ 
cal and strong. The stretcher can be removed 
at any time by lifting it out of the notches in the 
bar. Further explanations of Plates 105 and 108, 
Figures 5 and 6: H, handles of stretcher; T, 
section of the end bar of the examination table, 
to which the nut N, of the screw QS, is 
attached; ST, steady pins; S, screw forcing 
the two pieces of bronze bar apart. Refer 
also to Plate 114, Figure 7, Note 156. Other 
forms of cameras in which a cryptoscope and 
camera are combined, intended to be used 
when the light is below instead of above a 
patient, will be described later. As they do not 
contain the reflecting principle, they do not 
properly come under the title of this note. 


NOTE 156 —ON SUPPORTS FOR X-LIGHT TUBES 

It is obvious an X-light tube must have a 
support to enable its distance and direction from 
the patient to be varied. The commercial sup¬ 
ports, being without exception constructed on 
incorrect principles, fail to meet the conditions 
of medical, medico-legal practice and those of 
anthropometrical signalment. A suitable tube- 
holder will therefore be described and illustrated, 
which is an improvement on those shown in 
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earlier notes, though constructed on the same 
general plan to suit the conditions already 
several times, and now once more mentioned, 
for repetition is necessary until faulty methods 
are abandoned. The conditions to be met are: 
First, An X-light tube should be in a non- 
radiable box from which no X-light can escape 
except the smallest beam that will cover the 
area to be examined, photographed or treated. 
-First axiom, Note 148.- Example showing the 
importance of this, — the experiments reported 
in the Boston Medical and Surgical Journal in 
1901 and 1902 proved X-light could burn, make 
blind and kill animals. Second, The box hold¬ 
ing the tube should be attached to a strong 
upright column to allow the tube to be placed 
at any height above the floor up to the level 
of a tall man’s head. For a tube is sometimes 
required to be placed under a patient on a 
couch, sometimes opposite the chest of a patient 
in a sitting posture, sometimes above a patient 
in a reclining position or on a level with his 
head while standing. 

The weight of the tube box and attachments, 
about fourteen kilogrammes for the ones shown 
in these notes, should be counterbalanced by a 
lead weight inside the vertical column, that the 
tube box may be easily moved vertically and 
remain in any position without clamping. This 
adjustment must be capable of being made 
when the tube box is beyond the reach of the 
observer’s arm, for when a tube is at a proper 
distance above, on a level with or below a 
patient, it is beyond the reach of the observer, 
yet, as stated in Axiom Third, Note 148, all 
adjustments for controlling the light require to 
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be made under these circumstances. For the 
vertical movement, a handle H -Plate log, 
Figure I- projects to any distance required 
beyond the upright column VS. The distance 
of the handle from the upright column can be 
varied, as the rod S 2 slides freely in the square 
hole through the shaft B -Plate no, Figure 2-. 
The handle H -Plates 109 and no, Figures 1 
and 2- can be placed at any height by means of 
the support SU, which bears the mechanism 
through which the vertical and horizontal mo¬ 
tions are imparted to the source of X-light. 
Axiom Three showed all adjustments of the 
source of X-light must be capable of being made 
by the observer while looking in the cryptoscope. 
It is therefore obvious the position of the handle 
H must vary through a wide vertical and hori¬ 
zontal range, for sometimes it must be below 
the source of light and to one side of the exami¬ 
nation table, as in Plate 106, Figure 3, Note 155, 
or below the source of light and the examina¬ 
tion table, as in Plate 107, Figure 4, Note 155, 
or above the source of light, as in Plates 109 
and 114, Figures 1 and 7. It is therefore im¬ 
portant the support SU should be easily de¬ 
tached from the vertical support to enable its 
position to be quickly changed from above the 
vertical slide bearing the tube box to below it. 
Also it is necessary the means of clamping used 
should make the support very rigid, as it bears 
the mechanism through which motion is im¬ 
parted to the source of light. Several forms of 
support were tried; the one illustrated was found 
efficient. Plate no, Figure 2, shows the method 
of clamping to the vertical support VS. By 
means of the milled head MH ^acting on the 
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screw S, the angle piece A is forced forward, 
pressing the vertical support SV into the angle 
C of the support SU. To remove the support, 
the screw is turned in the reverse direction. 
The dotted lines show how the support can 
then be freed. To make the vertical adjustment, 
the handle H -Plates 109 and no, Figures 1 
and 2- is turned, imparting motion through the 
shaft S 2 and the gear P to the rack R, one end 
of which has a socket BS -Plate 109, Figure 1- 
into which fits the wooden rod RWR which is 
clamped by the screw BSM. The rod RWR 
passes through a socket attached to the vertical 
sliding sleeve VSS, carrying the horizontal arm 
SA of the tube box TB. The wooden rod RWR 
can be clamped to the vertical sliding support 
of the horizontal arm at any distance from the 
support SU up to one hundred and eighty centi¬ 
metres, which is a sufficient range. When 
clamped, turning the handle H raises or lowers 
the source of X-light. To make the movements 
easy, the weight of the tube box and arm is 
balanced by a lead weight inside the vertical 
column VS and SV -Plates 109 and no, Fig¬ 
ures 1 and 2-, and two rolls RO -Plate 109, Fig¬ 
ure 1-, one at the top, the other at the bottom of 
the vertical sliding support VSS, reduce the 
friction. Fourth, The upright support VS should 
be securely attached to a firm base, which can 
be easily moved on the floor in any direction 
on castors -Plate 108, Figure 2, and Plate 107, 
Figure 4, Note 155-. Fifth, The tube box should 
be attached to the vertical sliding support VSS 
by a sliding arm SA, as already mentioned, and 
this arm should be graduated into centimetres 
on either side of a zero-mark 0 -Plate log, Fig- 
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ure i-; an index being provided, the point of 
which can be brought over the zero-mark, at 
whatever distance this may be from the vertical 
support VS. This horizontal adjustment should 
be capable of being made when the tube box 
is beyond the reach of the observer’s hand. 
-Axiom Three, Note 148.- The swinging arm 
which Williams has substituted for the sliding 
arm is less desirable, for it does not lend itself to 
this procedure. Example showing the impor¬ 
tance of this movement, — in examining a pelvis 
to determine the size of the brim, the tube re¬ 
quires to be moved through a measured distance 
to bring the source of X-light first directly under 
one side and then under the other to avoid dis¬ 
tortion, for otherwise the width will be exagger¬ 
ated. To get results quickly, means must be 
provided whereby the changes in the position 
of the source of X-light can be made without 
removing the eyes from the image on the fluo¬ 
rescent screen. The graduated arm taken in 
connection with the orienter and handles for 
controlling the movements of the tube enables 
this to be done. The distance through which 
the tube is moved can be found from the num¬ 
ber of turns of the handle HH -Plates 109 and 
no, Figures 1 and 2-, or it can be read from 
the graduations afterward. This handle HH 
is necessary in making all accurate transverse 
movements. Rough preliminary movements 
can be made by having a short track on the 
floor to engage the castors of the tube support. 
The castors can be quickly freed from the track 
when it is necessary to move the tube stand in 
other directions. Plate 109, Figure 1, shows 
the mechanism of the horizontal motion in de- 
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tail. Motion of the source of light is imparted 
through the arm SA by turning the handle HH, 
which is always within reach of the observer, 
without removing the eyes from the image 
on the fluorescent screen. -Refer to Plates 
106 and 107, Figures 3 and 4, Note 155.- The 
square wooden shaft SS operates file bevel 
gears GR 1 and GR. These turn the gears G 1 
and G 2 by means of the square wooden rod 
VR. The gear G 2 operates the rack HR of the 
horizontal arm SA, to which the tube box TB 
is attached. The rod VR slides freely through 
a square hole in the shaft of the gear G 1, allow¬ 
ing the tube box to be raised or lowered with¬ 
out interfering with its horizontal motion. To 
allow this motion to be free, the arm SA moves 
on the rollers RO. The tube box should be 
arranged to turn through two vertical arcs whose 
planes are at right angles, the axis of one being 
parallel with the long axis, the other with the 
short axis of the X-light tube. Examples show¬ 
ing the importance of this, — Plates 78 and 79, 
Figures 4 and 5, Note 140; Plates 111 and 112, 
Figures 3 and 4, Note 156, where the tube is 
shown in position for treating diseases of the 
face and mouth. This movement in vertical 
arc is important when using the light concen¬ 
trators illustrated in Note 144 and in the present 
note. Plates 85 and 86, Figures 9 and 10, Note 
140; Plate 106, Figure 3, Note 155; Plate 114, 
Figure 7, Note 156, — show clearly the impor¬ 
tance of having the tube box turn about an axis 
parallel to the transverse axis of the X-light 
tube. The best method is to use worm gears, 
for then the clamping device shown in the il¬ 
lustrations is not required, but as the mechanism 
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is expensive, it is not shown. As the weight of 
the tube box and its support was increased, the 
clamping devices first shown were found in¬ 
convenient. A better method, illustrated in de¬ 
tail in Plate 113, Figures 5 and 6, was adopted. 
A steel rod with a milled head at each end 
for tightening serves as an axis on which the 
tube box turns. The arm BT ends in a cir¬ 
cular piece into which a metal plate MP is 
set. The milled head MH is attached to a 
screw which turns in the nut N recessed in one 
of the projections, Plate 113, Figure 6 of the 
tube box. By turning the milled head, pressure 
is made upon the metal plate, thus securely 
clamping the arm in any position. This may 
seem too simple to need mention, but where a 
piece of mechanism is in daily use, ease and 
precision of working are important Sixth, the 
tube box should have three rectangular open¬ 
ings, through any one of which X-light can es¬ 
cape for the examination of a patient above, in 
front, or below the source of X-light Two of 
these openings should be closed with non- 
radiable slides, one of which should be trans¬ 
parent to allow the tube to be seen -Plate 107, 
Figure 4, Note 155; Plate 114, Figure 7, Note 
156-. The third opening should be provided 
with a slide having a non-radiable diaphragm 
plate containing a rectangular opening whose 
size can be regulated, while looking at the 
patient in the cryptoscope, in order to reduce 
the illuminated area to the required extent, 
Axiom One, Note 148. This diaphragm plate 
has already been fully illustrated in Note 149. 
Other slides should be provided for the at¬ 
tachments of the light concentrators and light 
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benders shown in Note 144, Note 156, Plates 111 
and 112, Figures 3 and 4. All the slides must 
be interchangeable, that they may be placed at 
the top, in front, or at the bottom of the tube 
box. Plates 106 and 107, Figures 3 and 4, Note 
155, show the tube box with the diaphragm 
plate and shutter arranged for a patient below 
the source of X-light. The orienter -Notes ng, 
143, 148, 155, Plates 106 and 107, Figures 3 
and 4; Note 156, Plates iog and 114, Figures 
1 and 7- must be mounted on the diaphragm 
plate, that their movements may be simultane¬ 
ously controlled by the observer, who must be 
able while looking in the cryptoscope to regu¬ 
late the area illuminated and bring the orienter 
into position to record automatically on the 
negative or screen the distance and direction of 
the source of X-light -Axiom Four-, the angle at 
which the central ray strikes the screen or plate 
-Axiom Five-, for all these must be clearly shown 
on the negative and be seen during the whole 
of an examination with a cryptoscope, if the 
work is to be done in a scientific way, for dur¬ 
ing an examination the amount of light, the 
relative position of the source of light, the 
patient, and the cryptoscope need frequent 
changes. These plans have never found their 
way into the standard works on X-light, where 
less perfect methods like plumb lines are de¬ 
scribed for adjusting the position of the light in 
relation to the patient, and where no means of 
making the necessary adjustments of the source 
of X-light during the examination are given. 
The average physician will always find fluoro¬ 
scopic examinations so difficult he will need all 
the instrumental help he can get; therefore in 
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these later notes, at the risk of repetition, appa 
ratus is being described which was constructec 
for a friend for use in a small hospital, hoping 
in this way to meet some of the deficiencies 
of the text-books on the subject of proper 
apparatus for fluoroscopic and therapeutic 
work. When suitable apparatus is adopted, 
fluoroscopic examinations will become more 
rapid and more scientific, because more precise. 
Seventh, The tube box should be provided with 
an automatic shutter for instantaneous pho¬ 
tography of the chest A shutter was de¬ 
scribed and illustrated in Note 139. A better 
was incidentally shown in Notes 149, 155, 156. 
It will be described in detail later. 

NOTE 157— ON THE MEANS OF ATTACHING 
THE TERMINALS OF THE X-LIGHT TUBE TO 
THE ELECTRIC GENERATOR 

At first all X-light tubes were provided with 
platinum loops at the ends for the attachment of 
the wires from the generator, which were hooked 
into them. Finding an accidental pull on the wire 
-which was quite likely to happen in the dark¬ 
ened room where all fluoroscopic examinations 
were made- cracked the tube about the wires, 
thus spoiling it until repumped, loops were 
abandoned for a spiral spring contact, the ter¬ 
minals of the tube being straight projections 
-Note 4, December 15, 1897, and Note 138-. 
The spiral spring arrangement was illustrated 
in Note 139. A better form, because easier to 
operate in a darkened room, is illustrated here. 
In Note 36, Plate 12, Figure 34, was shown a 
non-radiable tube box with sliding arms, which 
had been used since i8g6 to prevent any X-light 
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from escaping into the room except what was 
required. It is to a box of this kind, — indicated 
by the letters TB, Plate 115, Figures 1 and 2,— 
the sliding arm A supporting the contact-post 
CP is attached, that the contact-disk D may be 
brought against the terminal of either a long or 
a short X-light tube. The arm is clamped in 
any position by the milled head MH. The 
contact-disk D is attached to the end of a steel 
rod R, around which is a spiral spring of piano 
wire SP, which always keeps the contact-disk 
pressed against the terminal wire of the X-light 
tube T. The contact-post is insulated by the 
hard rubber collar and sleeve HR. The length 
of the contact-post can be varied. It is held in 
any position by the screw S. Another similar 
screw clamps the wire W from the electric gen¬ 
erator to the contact-post The means of at¬ 
tachment shown in Plate 115, Figures 1 and 2, 
are safe and rapid. However hard an accidental 
pull is given to the wires from the generator, no 
strain is brought upon the X-light tube, and, 
moreover, as there is always contact between 
the terminals of the tube and the electric gener¬ 
ator, there is no spark-gap where they join, and 
consequently no heat from this source to crack 
the tube around the terminal wire. 

Electrical Review, June 6, 1903. 


NOTE 158 —ON METAL TUBES BETWEEN THE 
X-LIGHT TUBE AND THE PATIENT FOR IM¬ 
PROVING THE DEFINITION OF THE PHOTO¬ 
GRAPH 

In 1896 Leeds and Stokes published photo¬ 
graphs showing a diaphragm improved the 
sharpness of an X-light photograph. In August 
19 289 


(C) Jeff Behary 2019 


329 



NOTES ON X-LIGHT 

of that year was printed in the International 
Dental Journal a description and illustration of 
an improvement which made a diaphragm of 
more use in medicine. The diaphragm was not 
fixed, but could be quickly made concentric with 
the central ray of X-light used to take the photo¬ 
graph. This was important, for the central ray 
should always strike the plate normal to its sur¬ 
face. Later it was shown no X-light should be 
allowed to strike the patient except enough di¬ 
rect X-light to cover the area to be examined, 
treated or photographed. A tube box which 
made the procedure practical was illustrated. 
It was also stated -Note io, January 5, 1898- 
that the light should be of such wave-length as 
suffered least diffusion in the tissues, and it was 
proved that scattered light which resulted from 
using X-light of improper wave-length pre¬ 
vented sharp images, because it suffered unnec¬ 
essary diffusion in the tissues. This note and 
Note 6, December 22,1897, on the same subject, 
were important contributions to X-light litera¬ 
ture, though their value is not yet clearly recog¬ 
nized. Another reason given for preventing the 
escape of all unnecessary X-light was this, — as 
X-light spread as a spherical wave, filling a 
room with an actinic mist which radiated X- 
light in every direction, penetrating through the 
back of the plate with sufficient force to make 
images of objects on the opposite side from the 
source of light, it was essential to prevent the es¬ 
cape of every ray not needed to make the pho¬ 
tograph or to illuminate the screen. Several 
physicians have since described apparatus which 
embody some of these ideas imperfectly. One 
case occurs in a recent German work, brought 
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to my attention to-day by a friend who partly 
translated it to me. In this book are many illus¬ 
trations of the author’s methods of improving 
the definition of the image on the photographic 
plate. In America physicians look to Ger¬ 
many for guidance. Any German medical ap¬ 
paratus will receive attention though earlier and 
better apparatus of American design had pre¬ 
viously been ignored. Therefore some errors 
of the author are mentioned. Instead of cover¬ 
ing the patient with a non-radiable sheet to 
exclude all diffused X-light, as recommended 151 
in earlier notes, placing the tube in a non-radi¬ 
able box from which no X-light can escape 
except the smallest beam that will cover the 
required area to be examined, treated or photo¬ 
graphed -the tube box being mounted on an 
independent support that the patient may easily 
be moved into proper relation to the source of 
X-light-, the author attaches the tube to the ex¬ 
amination table on which the patient is lying. 
Between the X-light tube and the patient 
he places a metal cylinder extending to the 
body of the patient. The sides and back of the 
X-light tube are open for the escape of X-light, 
thus allowing the room to be filled with actinic 
mist with the consequences already mentioned. 
This arrangement allows much more X-light to 
strike the patient than is useful, for X-light 
spreads as a spherical wave from the radiant 
area on the target. The unnecessary X-light 
strikes the sides of the metal cylinder. Roent¬ 
gen and Tesla have shown metals reflect X-light 
as chalk does light of longer waves. Other ob¬ 
servers have proved every metal surface on 

151 Note 94. 
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which X-light strikes becomes a source of light 
having some similar properties. It is evident, 
therefore, the use of a metal tube introduces 
elements of fog to the photographic plate, be¬ 
cause the extra reflected and transformed light 
suffers diffusion in the tissues -Note 10-, blurring 
the image on the plate; for it is not of the right 
kind and is not direct light arising from a small 
point, but from a very wide area, and therefore 
incapable of making sharp shadows. To get 
the exceedingly sharp images of objects which 
X-light, when scientifically used, can give, we 
must exclude as far as possible all X-light except 
what arises from the small radiant area of the 
target -consult Notes 41 and 41 a, where a fig¬ 
ure of a tube having an internal diaphragm was 
shown-. This important principle is an X-light 
axiom, and may be stated in the following Words. 
Axiom Sixth, In making photographs by X-light, 
only the beam arising from the radiant area on 
the target should be allowed to strike the photo¬ 
graphic plate. Projecting metal tubes such as 
have been criticised were made in the summer 
of 1896, when less was known, but the plan of 
having the interior surfaces of metal was aban¬ 
doned except for therapeutic purposes. For this 
work cones were later used -consult Note 144, 
Note 156, Plates hi and 112, Figures 3 and 4- in¬ 
stead of cylinders, thereby turning a defect into 
a benefit, because the reflected X-light was use¬ 
ful, increasing the intensity of the illumination. 
Moreover, it allowed the light to be turned 
around a corner, a feature of importance in 
treating diseases of the mouth and other cavities 
and affections of the prostate and other glands 
near the surface, where it was not easy to use the 
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direct beam on account of inconvenience to 
the patient. If one wishes to use tubes between 
the X-light tube and the patient in photographic 
work, they should be made of fibre or wood or 
some similar material and painted on the inside 
with white lead to make them non-radiable. 
The proper place to attach such tubes is not to 
the examination table on which the patient is 
placed, but to non-radiable tube boxes from 
which no X-light can escape except through 
the metal tube -Plates 111 and 112, Figures 3 and 
4, Note 156-. The X-light tube and its box 
should always be on an independent support, 
that any part of the patient may be quickly 
brought into proper relations to the source of 
light. All methods of attaching the tube to the 
support on which the patient is placed are un¬ 
wise except in certain special cases like those 
developed by Moritz for drawing the outlines 
of the internal organs. The cross-section of 
the metal tubes criticised is a circle. Therefore, 
either some of the photographic plate will be 
wasted or the tissues will be illuminated un¬ 
necessarily. Consult here Note 149, Plate 116^ 
Figure 1. If such cylinders are used for fluoro¬ 
scopic work, the cryptoscope must be larger 
than needed or else there will be unnecessary 
illumination of the tissues. Size is of importance 
with properly constructed cryptoscopes, which 
are heavy when they are non-radiable, as they 
should be. The author might escape these diffi¬ 
culties by using round plates and cryptoscopes, 
but this does not seem very practical at present 
for photographic plates, though for cryptoscopes 
the construction is not objectionable for some 
work, and for special cases such round crypto- 
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scopes have been used, in the smaller seehear, 
for example. If metal tubes are used between 
the X-light tube and the patient, the cross-section 
may therefore well be rectangular as in the 
figures of the concentrating pyramids already 
illustrated. In regard to the supports for such 
tubes, the arrangement in which the tube is 
mounted on an independent support, the patient 
on a freely movable table for horizontal positions, 
or on a similarly freely movable platform for 
standing or sitting positions, is recommended 
as most practical, for it admits of rapid ad¬ 
justment. - Electrical Review, June 6, 1903. 

NOTE 159 —A BREAK NOT A NECESSARY PART 
OF AN INDUCTION COIL 

It is frequently said in comparing static 
machines with coils for exciting X-light tubes 
that the necessary defect of the coil is the break, 
which makes the light too unsteady for use with 
the fluoroscope. Those who make this criticism 
forget a break is not an essential part of an in¬ 
duction coil. One reason why in these notes 
coils of high potential have been recommended 
for exciting X-light tubes was, such coils did not 
need a break, for by using an alternating current 
from a commercial alternator in the primary it 
was practical to develop sufficient potential in 
the secondary to excite an X-light tube, even 
though it had a low resistance. Spottiswoode 
and Ward were the first to prove a coil could 
be operated in this way for vacuum tube work. 
In 1879 they showed a twenty-inch coil could 
be employed with an alternating current from 
a De Meritens dynamo in the primary. The 
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spark from the secondary was seven inches 
long, 152 the size of a cedar lead pencil, extremely 
steady and suitable for spectrum work without 
a condenser in the secondary. The type of 
coil described in Notes 112 and 137 is suitable 
for these heavy discharges, as there is no danger 
of burning out the secondary. 

Electrical Review, June 27, 1903. 

NOTE 160 — SMALL OR LARGE INDUCTION 
COILS FOR EXCITING X-LIGHT TUBES 

It is commonly stated that large coils are not 
required for exciting X-light tubes because the 
resistance of a tube for medical work never 
requires it to be over three inches. Therefore 
to use a coil giving a higher potential than nec¬ 
essary to overcome this resistance is unwise, for 
large coils are expensive, cumbersome, and do 
not give a sufficient volume of current, owing to 
the length of fine wire in the secondary. It is 
well, however, to have a good memory for the 
work of the great experimenters. For example, 
Trowbridge took a photograph of the bones of 
the hand in a millionth of a second with a gen¬ 
erator having sufficient potential to send the 
discharge across six feet of air. Until those 
who are advocating coils having a potential 
only sufficient to excite a tube of moderate re¬ 
sistance can make as short exposures, their 
arguments against high potentials are weak. At 
present they are giving exposures from thirty to 
sixty million times that mentioned. As the use 
of small coils is still advocated, it may be worth 
while to repeat some of the reasons given in 

152 With the more rapid alternations from special dyna¬ 
mos longer sparks may be obtained. 
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earlier notes for the use of high potentials with 
X-light tubes. First, when a tube is pumped for 
X-light work as much gas should be left in the 
terminals as practical, that the life of the tube 
may be long. Such a tube can be used some 
hours before it requires to have the resistance 
lowered by introducing fresh gas from a regu¬ 
lator. When a powerful discharge is first sent 
through the tube for more than a few minutes 
at a time, so much gas is liberated the resistance 
becomes less than one millimetre. Under these 
circumstances, with a coil of low potential no 
useful X-light can be obtained. If, however, 
the coil has a high potential, by holding back 
the surges the sub-atoms in the cathode stream 
strike the target with sufficient force to get 
heated enough to produce X-light of proper 
quality for medical work, notwithstanding the 
increased cloud of particles in the tube through 
which they must make their way. This is one 
reason why high-potential coils are useful for 
the present. Second, Such a tube has a far 
longer life than one in which the terminals have 
been made very dry to prevent a powerful cur¬ 
rent from lowering the resistance rapidly. 
Third, In attempting to use an alternating cur¬ 
rent in the primary of a small coil, in order to 
get a steady light by discarding the break, as 
mentioned in Note 159, the coil has a less poten¬ 
tial, and is therefore less fitted for the work. 
Small coils are most suitable for portable ap¬ 
paratus, and when used the tubes should be 
provided with automatic regulators of the type 
shown in Note 138, the terminals being left rather 
dry that the large volume of current may not 
lower the resistance more rapidly than can be 
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compensated by the reabsorption of the gas first 
liberated from the regulator to lower the initial 
high resistance sufficiently to enable the current 
to pass. Where two theories are held, the best 
way to decide which to follow is to push each 
to the extreme. When the theory of high 
potentials for exciting X-light tubes is pushed to 
the extreme, we get Trowbridge’s result of a 
very short exposure. When we follow a similar 
course with die other theory of low potentials, it 
is impossible to get an X-light photograph, no 
matter how long the exposure, for the sub-atoms 
in the cathode stream are not driven against the 
target with sufficient force to produce X-light. 
In connection with low potentials for use in the 
future, when X-light tubes shall have been per¬ 
fected, it is well to remember the two following 
experiments by distinguished men, for they are 
significant, as they show coils or static machines 
form no necessary part of an X-light apparatus. 
In i8g7 Dr. Williams told me he had seen Pro¬ 
fessor E. Thomson produce an abundance of 
X-light with one of my cooled target tubes from 
a dynamo. About igoo Professor Trowbridge 
showed me an X-light tube brilliantly lighted 
by a battery current. Probably in neither case 
was the voltage over twenty thousand. This 
could be yielded by a coil giving a spark not 
over two centimetres. It is evident, then, a cur¬ 
rent of low voltage, easily obtained without a 
coil or a static machine, can produce brilliant 
X-light of suitable quality for medical work, pro¬ 
vided the tubes are in proper condition. At pres¬ 
ent a difficulty is that tubes do not remain in suit¬ 
able condition for the use of large currents when 

their potential is low. -Electrical Review, June 27, 1903. 

297 


(C) Jeff Behary 2019 


337 



NOTES ON X-LIGHT 


NOTE 161 — ON MOVING THE PLATINUM TER¬ 
MINAL OF AN ELECTROLYTIC BREAK 

Soon after the German rediscovery of the 
Spottiswoode or electrolytic break was described 
in the Electrical Review, it was experimented 
with for interrupting the current in the primary 
of an induction coil used to excite an X-light 
tube. The light was not steady enough for 
diagnosis with the fluorescent screen. During 
attempts to make it steady the platinum point 
was moved in the solution to free it from gas. 
The idea was explained to Mr. Heinze, who 
afterward utilized it in a very ingenious break. 
Some of the methods used during these experi¬ 
ments for moving the electrode were mentioned 
in earlier notes, and now another made at that 
time is illustrated. The platinum point was in the 
form of a screw which was revolved by a small 
motor. The depth of immersion was varied by 
a screw operated by the handle RH 5, having 
a spiral spring like those described in earlier 
notes. In this way the operator could control 
the intensity of the X-light during an examina¬ 
tion without removing his eyes from the image 
on the fluorescent screen. The figure will make 
the construction of the break clear. 

Electrical Review, June 27, 1903. 

NOTE 161 B —ETHER THERAPEUTICS WITH 
THE NERNST LAMP 

Ether waves from two forms of electric lamps 
are now used extensively in therapeutics in 
Europe and to a less extent in America. Where 
short ether waves are required, the arc is the more 
suitable, as the temperature is higher, making 
the proportion of short waves greater; and hav- 
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ing no glass covering like the incandescent lamp, 
there is no absorption from this source. Glass 
absorbs practically all the waves shorter than 
three thousand, as does the atmosphere those 
given out by the sun. During the past year 
experiments have been made with Professor 
Walter Nernst’s lamp, in which a rod contain¬ 
ing a preparation of zirconia is heated by an 
electric current This, like the arc, requires no 
glass covering, though it is supplied with one. 
Loss of short waves is therefore avoided. The 
light is well suited for use in therapeutic cabinets 
in which an even distribution of radiant energy 
is desired and obtained by using many incan¬ 
descent bulbs, — over ninety in one of Dr. Kel¬ 
logg’s. A second advantage over incandescent 
bulbs is that the consumption of current for the 
same number of light waves is greater, less of 
the current being converted into the longer heat 
waves. The Nernst lamp will not supersede 
the older forms for therapeutic purposes, but it 
is certain to have a place of its own. Ether 
waves are now so much used in medicine it 
seems desirable to have some general term 
under which all the forms, such as X-light, 
ultra-violet light, actinic light, ordinary white 
light, red light, heat and electric waves, can be 
grouped. I am in the habit of using the term 
“ ether therapeutics ” for this purpose, and sug¬ 
gest it to others as a broad and definite term. 

Boston Medical and Surgical Journal, July 9, 1903. 


NOTE 162 —A WAGON FOR X-LIGHT 
EXAMINATIONS 

The term wagon is used to emphasize the fact 
that the support for the patient is on wheels. In 
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Note 116 B, March g, 1901, the importance of 
this plan in X-light examinations was mentioned 
and the reason given why it was superior to the 
universally employed method of a fixed support 
The plan of mounting a patient on an axis that 
he may be turned in a horizontal plane and 
providing a graduated circle for indicating the 
amount of rotation is not claimed as original. 
It has been used by Williams for examining a 
patient in a sitting position in an office chair, 
elevating with a screw. For examining a pa¬ 
tient’s chest from the front, the standing position 
is better, as the patient’s knees and the arms of 
the chair make the sitting position inconvenient 
to the physician, therefore the X-light wagon 
here described is arranged not only for a sitting 
but also for a standing position. The wagon 
is furnished with a turn-table -TT, Plate 117, 
Figure 1- which has the usual graduations, and 
is provided with a stop S, holding it in any 
position when a photograph is being made. 
The base of the wagon and the turn-table are 
made of hard wood, cross-glued in three layers. 
There are four wheels, each thirty-six centi¬ 
metres in diameter. The wheels may be deemed 
larger than necessary. The size was chosen to 
enable the movements of the wagon to be easily 
made by one hand during an examination, that 
the relative positions of the source of light and 
the patient might readily be changed without 
removing the eyes from the image on the screen. 
To the wagon base three upright metal sockets 
are attached. Two of these, US 1 and US 2, hold 
two metal tubes, HU 1 and HU 2, which support 
the frame OF, holding the inner frame PHF, 
Plate 120, Figure 2, for the plate-holder and fluo- 
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rescent screen. The frame OF can be turned 
about a horizontal axis to enable the fluorescent 
screen or photographic plate to be tilted from a 
vertical position when necessary to bring either 
closely against the patient. Usually in examin¬ 
ing the chest from the front, the top of the fluo¬ 
rescent screen needs to be tilted back, as shown 
in Plate 117, Figure 1, and Plate 118, Figure 1 a. 
The frame can be swung to one side by sliding 
back the socket SI, or removed by also sliding 
back a similar socket on the other side. The 
supports, SS 1 and a similar one on the other 
side, slide on the uprights to enable the frame to 
be adjusted to any height, where it will remain 
without clamping, as it is balanced by weights 
within the uprights. Clamping screws are pro¬ 
vided for preventing movement during photo¬ 
graphic exposures. A back support for the 
patient can be attached to the extra sockets, ES 
and a similar one on the other side. The frame 
OF is provided with a non-radiable pyramidal 
case NRC, 153 which has the same non-radiable 
eye-piece shown in earlier notes. For examina¬ 
tions with the screen this case is convenient, as 
the room need not then be very dark. For pho¬ 
tography it has the advantages mentioned in 
Note 155. In making tracings of the organs, 
the case NRC may be entirely removed, as in 
Plate 118, Figure 1 a, the room being dark, or 
an opening may be made in the side and pro¬ 
vided with a sleeve for the insertion of the hand 


153 It is better to attach the hood NRC to the frame 
FHF, instead of to the frame OF, for the milled head is 
then outside. The hood NRC should then be made of 
non-radiable metal like the other cryptoscopes shown in 
Note 145. 
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bearing the tracing pencil. If the screen is used 
without the case, it must be covered by a plate 
of heavy lead glass to prevent the X-light from 
injuring the eyes of the observer. This protec¬ 
tion of the eyes is a point which is neglected. 
It is frequently mentioned, as the experiments on 
animals showed the light could produce blind¬ 
ness. Over the glass is placed the tracing paper 
or cloth in the usual manner. The glass and the 
tracing paper are held in a frame, shown in 
detail in Plate iiq, Figure 3. To compare one 
tracing with another, we have only to see that 
the image of the orienter occupies the same 
position on the screen in every case and that a 
tracing of its image on the screen is made on 
the paper when the shadows of the organs are 
sketched. To maintain a definite relation of 
the tracing paper to the patient, I designed for 
Dr. Williams a frame PHF, shown in detail in 
Plate 120, Figure 2. It is of metal of proper 
size to receive either or both the fluorescent 
screen and plate-holder, or the fluorescent screen 
and the glass plate, either with or without the 
tracing cloth. There is a boss B, of polished 
metal which fits into the sternal notch of the pa¬ 
tient, a definite and easily distinguished point 
in the anatomy which is therefore satisfactory 
as a base station. The boss is hollow, contain¬ 
ing a spring-actuated needle PN, which pricks 
a hole in the tracing paper, thereby indicating 
on the tracing the position of the base station, 
from which all measures of the tracing should 
be made when comparisons are to be made. 
To insure that the tracing paper always occu¬ 
pies the same position in relation to the patient 
at every examination, it is also necessary to 
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have some other reference points which may- 
form a triangle with the base station. The idea 
of using the nipples for reference points as is 
done in percussion may be definite enough for 
so inaccurate a method, but it was discarded 
when Williams proved by X-light one could 
not determine accurately the outlines of an en¬ 
larged heart by percussion. The distance be¬ 
tween the nipples in a woman of normal form 
varies several centimetres, according to the po¬ 
sition of the body. In X-light examinations we 
expect the lines obtained by tracing to be capable 
of comparison within three millimetres. What 
was needed was some convenient method of 
indicating on the tracing paper the position of 
the medial line of the body, as this should be 
the line from which all transverse measures are 
taken, all vertical measures being referred to 
the pin-prick showing the position of the sternal 
notch. But how was the medial line to be ac¬ 
curately determined? The method shown in 
Plates 117 and 120, Figures 1 and 2, was found 
accurate. There are two arms, A 1 and A 2, at¬ 
tached to racks, R 1 and R 2, which are moved 
simultaneously in opposite directions equal 
amounts by turning the milled head TH, which 
therefore serves to bring the arms in contact 
with the sides of the patient’s chest. If now a 
medial line is printed on the sheets of tracing 
paper, this line must indicate the medial line of 
the body when the tracing paper is in the frame 
PHF, provided the boss B is in the sternai 
notch. If this procedure is followed, a tracing 
made at one time can be compared with those 
taken at other times. The needle point already 
mentioned, which pricks the paper to record the 
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position of the sternal notch, would prevent the 
insertion of the plate-holder into the frame if it 
was fixed, but it is forced back by the plate- 
holder into the boss B springing forward when 
the plate-holder is removed. If we do not wish 
to examine the image on the fluorescent screen 
while the photograph is being made, it is best 
to use the non-radiable plate-holders described 
in Notes 116 C, March 9,1901, and 140, June 21, 
1902. Under these circumstances the pyramidal 
hood NRC, Plate 117, Figure 1, can be turned 
back or removed, as the non-radiable back of 
the plate-holder protects the plate from the 
diffused and transformed light. If, on the con¬ 
trary, we wish to see the organs while the expos¬ 
ure is being made, the back of the plate-holder 
should be of radiable material, the fluorescent 
screen being placed between it and the ob¬ 
server, stray light being prevented from reaching 
the plate by the hood NRC, which is closed over 
the plate-holder, the observer looking into the 
eye-piece EP, to see the image on the screen. 

The projection of the images of the organs on 
a flat surface distorts them, and observers have 
recommended making the tracings on the skin 
and transferring the lines to the tracing paper, 
which is made to conform to the surface of 
the skin. This method is not practical with a 
woman of normal shape, as the breasts prevent 
it being accurate. As there is a necessary dis¬ 
tortion if the source of light is stationary, the 
slight increase produced by the method recom¬ 
mended is not of serious importance; as for 
each patient the amount is fixed and therefore 
introduces no element of confusion. If we wish 
to avoid all distortion we must have the screen 
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and tube move simultaneously, as has been 
done by Moritz. The future alone will deter¬ 
mine which method is of most use. If we do 
not use the fluorescent screen in the non-radiable 
cone provided with a non-radiable transparent 
eye-piece, we should cover it with a sheet of 
heavy glass -which will also serve as a support 
for the tracing paper- to protect the observer’s 
eyes from the X-light. The arrangement is 
shown in Plate 119, Figure 3. Whether the 
observer uses the direct vision cryptoscopic 
camera, NRC—OF, Plate 117, Figure 1, or the 
glass-covered open fluorescent screen, Plate 
118, Figure 1 a, he has within reach six handles 
which allow him, in connection with the rolling 
motion of the X-light wagon, to make the neces¬ 
sary adjustments in the position and quality of 
the X-light, and by means of the break shown 
in the illustrations to Note 139 he can control 
the quantity. H raises or lowers the source of 
X-light. HH moves it toward or away from 
the patient. RH regulates the size of the area 
illuminated. RH 2 and RH 3 centre the open¬ 
ing of the diaphragm and the orienter with the 
central ray. RH 4 controls the quality of the 
light. In addition to the use of an X-light 
wagon for examining the head, neck, shoulder 
or chest of a patient in a sitting or standing 
position, it is useful for photographing the hand, 
forearm, elbow and upper arm. For these 
purposes it is provided with a reflecting cryp¬ 
toscopic camera, similar to those illustrated in 
Note 155. This camera can be placed at dif¬ 
ferent heights above the floor of the wagon. 
For photographing the hands for anthropo- 
metrical signalment by X-light, the turn-table, 
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TT, Plate 117, Figure I, is removed. The 
person to be signalized is seated on a stool with 
the camera in front -Plate 121, Figure 6-, the 
hands, palms down, resting on the top. The 
light is adjusted until the image of the central 
tube of the orienter is seen on the screen within 
the camera between the thumbs, opposite the 
first joints. In taking the forearm, wrist, elbow 
or upper arm the patient should be at the side 
of the camera which is brought to the proper 
level. Directions for the use of a camera of 
this type are given in Note 155. In examining 
the chest from the side, the cross-bar CB, Plate 
117, Figure 1, which holds the uprights parallel, 
also serves as a support for the patient’s hands, 
thus bringing his arm out of the field, which is 
necessary in studying the heart, as Williams’ 
triangle, thus brought to view, is of an important 
diagnostic point. The frame OF, with all it 
contains, can be removed from the X-light wagon 
and attached to the examination table, as shown 
in Plate 122, Figure 8. The mechanism for 
this purpose is a modification of that illustrated 
in Note 139 for supporting a plate-holder with 
a non-radiable back. It is shown in Plate 120, 
Figure 5. VS is a piece of the side rail of the ex¬ 
amination table. The milled head MH presses 
the rail into the corner of the clamp C, holding 
it securely, yet permitting of immediate removal 
when desired. A similar milled head also 
clamps the vertical arm PVR, and this in turn 
carries another arm 2 PVR, holding the frame 
OF, which can be turned about a horizontal 
axis to allow the screen or plate-holder to rest 
against the patient’s chest. Thus tracings or 
photographs can be made with the patient in 
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a horizontal position, the patient being relieved 
of all unnecessary weight, as this is supported 
by the rail of the examination table. Full 
details of the various positions in which this 
type of mechanism permits a plate-holder to be 
held were given in the note mentioned. 

Electrical Review, July 18, 1903. 

NOTE 163 — PULSATING CURRENTS FOR USE 
IN THE PRIMARY OF AN INDUCTION COIL 

The advocates of static machines for produc¬ 
ing X-light claim coils are unsuitable because 
the X-light cannot be made steady on account 
of the break, which they state is a necessary 
part of an induction coil. In earlier notes it 
was shown a break was not a necessary part of 
an induction coil. The current for the primary 
might be taken directly from an alternating- 
current dynamo. When a coil is excited in this 
way the double-focus tube may be used. Here 
an attempt will be made to correct the common 
error of ascribing the invention of the double¬ 
focus tube to other than Roentgen. The follow¬ 
ing quotation is from his memoir dated March 
g, 1896 : “ A discharge apparatus was prepared 
especially for experiments with alternating cur¬ 
rents of the Tesla transformer; in which both 
electrodes were aluminum concave mirrors, 
whose axes were at right angles ; at their com¬ 
mon centre of curvature there was placed a 
platinum plate to receive the cathode rays.” 
Another quotation from the same memoir shows 
the statement that Roentgen was the first to 
employ the Crookes or single-focus tube was 
correct, notwithstanding it has been ignored by 
even the most recent writers, who credit the 
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application to others. This is the passage: “ I 
have for weeks used with great success a dis¬ 
charge apparatus in which the cathode is a 
concave mirror of aluminum, and the anode a 
plate of platinum placed at the centre of curva¬ 
ture of the mirror and inclined to the axis of the 
mirror at an angle of forty-five degrees.” Both 
these quotations are taken from a work by 
Professor Barker, entitled Roentgen Rays, in 
which the original memoirs are translated into 
English and are therefore readily consulted. 
It will be observed in both types of tube Roent¬ 
gen made the error of supposing with Crookes 
that the focus of the cathode stream was at the 
centre of curvature of the cathode. The fallacy 
of this was pointed out in Notes 2 and 3, and 
experiments mentioned which showed the focus 
was beyond. The matter is mentioned again 
because writers continue to state that the 
cathode stream particles move in straight lines, 
though experiments already mentioned have 
shown this to be incorrect as a generalization. 
Though an alternating current can be used in 
an induction coil without a break, thereby doing 
away with this source of irregularity in the 
X-light, it is customary when employing alter¬ 
nating currents in the usual way with a break 
to use a double-focus tube. A double-focus 
tube is not economical; the target is not an 
anode, and therefore the impact of the cathode 
stream sub-atoms is less efficient in producing 
X-light for reasons already given in detail; and 
also the life of these tubes is shorter, for the 
gases are more rapidly removed from the termi¬ 
nals. On these and other accounts attention is 
called to the plan of operating an induction coil 
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by a direct pulsating current, in which the 
waves succeed each other fifteen or twenty 
thousand times a minute, 154 using this current in 
a properly shaped single-focus tube, and employ¬ 
ing, as in the case of the alternating current 
under the same conditions, a large coil con¬ 
structed on the plan described in Notes 112 and 
137, in which the sections of the secondary are 
interchangeable. - Electrical Review, July 25, 1903. 


NOTE 164 —ON THE RECOMBINATION OF THE 
CATHODE STREAM PARTICLES 

In former notes experiments were mentioned 
which proved the kind of cathode stream used 
to produce a practical amount of X-light was 
made of sub-atoms and not of the ultimate par¬ 
ticles of either electricity or matter. Not of 
electricity, for no cathode stream was formed 
when by heat and heavy surges the gases had 
been sufficiently removed from the terminals 
and pumped out of the tube, though the termi¬ 
nals were connected with a powerful source of 
electricity which on the electron theory should 
have furnished an abundant cathode stream and 
much X-light. Not of the ultimate particles of 
matter, for they gave a familiar spectrum, and 
ultimate particles must give a new spectrum if 
we ever get to them. It was also shown these 
sub-atoms must recombine, as the gas formed 
by the recombination of the cathode stream 
particles could be collected by a special ar¬ 
rangement of the pump, and by introducing it 


154 with more rapid pulsations from special dynamos 
smaller coils may be used. 

309 


(C) Jeff Behary 2019 


349 



NOTES ON X-LIGHT 


into a spectrum tube 155 a spectrum could be ob¬ 
tained usually attributed to hydrogen, but since 
stated by Trowbridge to be that of water vapor. 
These old experiments are mentioned again be¬ 
cause they are too interesting in connection 
with recent work on radio-active substances 

to be lost sight of. - Electrical Review, July 25, 1903. 

NOTE 165 —ON THE BEARING OF THE VARY¬ 
ING FOCUS OF THE CATHODE STREAM ON 

THE ELECTRON THEORY 

Those who hold the electron theory of the 
cathode stream claim it is composed of the 
natural units of electricity, each of which is like 
every other. Already in these notes reasons 
have been given for not accepting this view of 
the kind of cathode stream used practically for 
the production of X-light, but there is another 
point which may possibly be interesting. In 
Notes 2 and 3 it was said the focus of the 
cathode stream varied with the electric charge 
on the sub-atoms composing it. If the cathode 
stream was composed of electrons, that is, of 
particles of electricity free from “ matter ” and all 
having the same unvarying properties, the focus 
of the cathode stream should not vary in such 
a marked degree, for the greater or less repul¬ 
sion between the sub-atoms due to the vary¬ 
ing proportion of electric charge to mass -which 
is a cause of the variation in the distance of the 
focus from the cathode- could not exist owing to 
the sameness of the electrons. In this note the 
effect of the residual gases are not considered, 

155 The spectrum is best studied in the X-light tube by 
making the target to drop out of the path. 

3x0 


(C) Jeff Behary 2019 


350 



NOTES ON X-LIGHT 


for the relations claimed by the advocates of 
the electron theory of the cathode stream make 

this legitimate.- Electrical Review, July 25, 1903. 

NOTE 166 —ON THE TYRANNY OF OLD IDEAS 
AS ILLUSTRATED BY THE X-LIGHT TUBES 
USED IN THERAPEUTICS 

Within two months two valuable text-books 
on X-light have been published in America. 
Each treats extensively of the use of X-light as 
a remedial agent This proves the interest 
taken in this department of what should be 
called ether therapeutics. An examination of 
these works showed every tube illustrated for 
therapeutic work had a concave cathode. Now 
Roentgen first applied the concave cathode of 
Crookes to an X-light tube for the purpose of 
reducing the impact area of the cathode stream 
in order to have the X-light arise from a small 
surface to insure sharp definition. When X-light 
is used in therapeutics sharp definition is not 
important, therefore for some years I have rarely 
used an X-light tube with a concave cathode 
in the cavities of the body, — the mouth, for 
example. When a concave cathode has been 
used it has been for the opposite reason; namely, 
to spread, not to contract, the cathode stream. 
A concave cathode is of no value in most types 
of tubes for use in body cavities. It is a serious 
disadvantage when used in the regular way to 
bring the cathode stream to a focus, for it is 
frequently desirable to have the impact of the 
cathode stream against the glass wall of the 
X-light tube which is quickly melted by a power¬ 
ful current when not cooled, or cracked when 
cooled. It is manifest the risk is diminished 
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when the impact area on the glass is made 
larger, for the energy of the cathode stream, 
which is degraded into heat waves, is more 
widely distributed; the glass, therefore, does not 
get so hot and may be cooled with less risk. 

Many forms of these flat cathode tubes have 
been devised; in all applying the principle first 
used in 1896, in tubes designed and constructed 
for Dr. Williams, — that of cooling the surface 
struck by the cathode stream. In earlier notes 
several forms of these cooled tubes were illus¬ 
trated. The one in which an internal anode 
was cooled is now a common article of com¬ 
merce. The second form in which an external 
anode was cooled is less frequently seen. It 
was first applied to a modification of Tesla’s 
direct-acting X-light tube, which at that time 
greatly interested me on account of its sym¬ 
metry. This method of cooling is of value in 
therapeutic work with tubes intended to be in¬ 
serted into body cavities. For these purposes 
it is well to have the general form of the tube 
that of a cylinder of such diameter as will easily 
enter the cavity and to use a modification of a 
device first applied to X-light tubes by Edison 
-at least he used it as early as April, 1896-, that 
of external electrodes. Edison found a tube 
having internal electrodes, if exhausted until no 
current could pass, would become active if the 
ends were covered with tin-foil. The reason 
for this has not been given, but it is a very 
simple one. When the exterior of a part of the 
tube is covered by metal, the portion of the glass 
under it forms a terminal, and gas is driven 
from it, as it has been shown it is from internal 
terminals. Cylindrical tubes were designed witli 
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flat cathodes, in which the impact of the cathode 
stream was received on the glass wall of the 
tube, at the end opposite the cathode ; the glass 
being covered at that place with thin aluminum- 
foil to act as an anode and yet permit the X- 
light to go forward without much absorption. 
In this tube the light not only goes forward, but 
spreads as spherical waves in all directions from 
every part of the glass struck by a cathode 
stream particle. When it is desired to limit the 
area illuminated or to send the beam in any 
given direction, the diaphragm illustrated in 
the International Dental Journal for July, 1896 
-and in connection with direct-acting tubes, in the 
Electrical Review for 1898-, should be used in 
the form of a non-radiable tube enclosing the 
end of the X-light tube, which is inserted into 
the body cavity — the opening through which 
the light is to escape being closed by a radiable 
window -such as has been already illustrated in 

connection with a Tesla direct-acting tube- 

to allow the water to circulate without escaping. 
The non-radiable sheath opposite the radiable 
window should be lined with a metal which 
reflects X-light. In other forms a convex cath¬ 
ode was used to spread the cathode stream, 
that it might strike the walls of the tube over a 
considerable area and thus make the source of 
X-light a long cylinder, the whole of the part of 
the tube inserted into the body cavity, for ex¬ 
ample, if desired; for X-light arises wherever 
the cathode stream particles strike with force. 
The same non-radiable sheath and zinc reflector 
are applicable to this form of tube, when it is 
desired to direct the light to one side of the body 
cavity. In other cases a concave cathode was 
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used to spread and not to concentrate the cath¬ 
ode stream, thus causing the X-light to arise 
from a large area, as with a convex cathode. 
It is mentioned chiefly to show this is the way 
the therapeutic tubes with concave cathodes of 
short curvature work; though such was not the 
intention of the inventors, as may be seen by 
examining the illustrations published of these 
tubes. When a cathode of short focus is placed 
in a long tube, the cathode stream is brought to 
a focus in the tube near the cathode, but far 
from the tube walls. Therefore the stream 
spreads again, there being nothing for it to 
strike, and its impact is diffused over the inside 
of the tube, and from this large area the X-light 
arises instead of from the end of the tube where 
it is supposed to arise. This should be kept in 
mind in designing such tubes. Illustrations of 
flat and convex target tubes are not shown, for 
these should be made for the cases in which 
they are to be employed. It is desired only to 
point out the principles to be followed. Physi¬ 
cians who wish to use ether waves and electrons 
in therapeutics need special training quite as 
much as surgeons and other specialists, and 
should have inventive and engineering faculties 
to enable them to design and construct their 
own apparatus, that progress may be rapid and 
their patients well served. Speaking of elec¬ 
trons reminds me that the subject of burns from 
X-light apparatus is not yet clear in the minds 
of some recent writers, therefore it is again 
stated there are two sources of burns from such 
apparatus. In earlier notes it was proved a 
burn could be produced from an X-light tube in 
which the resistance was so high no X-light 
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was being generated. This form of bum is due 
to electrons and can be made by radium. 156 

Electrical Review, July 25, 1903. 


NOTE 167 —ON LARGE INSTEAD OF SMALL 

RADIANT AREAS IN X-LIGHT TUBES EM¬ 
PLOYED IN THERAPEUTICS 

In Note 166 a new principle in the therapeutic 
application of X-light was stated; namely, the 
use of tubes with diffused sources of X-light. A 
diffused source of X-light was obtained by mak¬ 
ing the cathode stream spread, instead of bring¬ 
ing it to a focus, as in all tubes previously used 
in therapeutics. Consequently the sub-atoms of 
the cathode stream struck the glass walls of the 
tube over a large area. As X-light arose wher¬ 
ever the cathode stream particles struck with 
force, the source of X-light was a large surface 
instead of a spot about two millimetres in di¬ 
ameter, as in focus tubes. In the present note 
the importance of this principle in ether thera¬ 
peutics will be shown. In earlier papers 157 the 
principle to be followed in using X-light in thera¬ 
peutics was stated; namely, when we wish to 
affect the superficial tissues most strongly we 
should use X-light from a tube of low resistance, 
because the X-light from such a tube is most 
absorbed by the tissues, placing the source of 
X-light near the surface to be treated. For 
treating deeper tissues we should use the X-light 
from a tube of higher resistance, because this 
form of X-light is less absorbed by the superfi- 

156 Refer to earlier notes for the therapeutic uses of 
radium. 

157 Boston Medical and Surgical Journal, April 24, 
1902, and reprinted as Note 138 A. 
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cial tissues, placing the source of X-light so far 
away the intensity of the radiation where it 
enters the body shall not be measurably stronger 
than when it has reached the deeper tissues 
we desire to treat. These principles have now 
been accepted by a number of physicians who 
are using X-light in therapeutics. They are 
mentioned again to make clear the ideas on 
which the tubes to be described were designed. 
One other statement made in the paper men¬ 
tioned needs to be considered. 

It was shown that within the limits of the ex¬ 
periments the action of the X-light on the tissues 
diminished like the photographic intensity as 
the square of the distance. Beforehand this 
would have been expected, but it could not have 
been accepted as a guide in therapeutics until 
tested on animals. Therefore the experiments 
reported were made, furnishing a safe rule to 
follow in using X-light in therapeutics. If a 
tube is placed with the target -the source of 
X-light- ten centimetres from the skin, the dis¬ 
eased area to be treated being ten centimetres 
below the surface, the superficial tissues will be 
exposed to a radiation about four times as in¬ 
tense as the deeper tissue; with the result that 
the diseased tissue cannot be exposed the proper 
length of time, for the skin will be destroyed. 
If the tube had been placed at two hundred cen¬ 
timetres from the skin, the intensity of the radia¬ 
tion falling on the skin would have been but 
slightly more powerful than that reaching the 
tissues below, provided the radiation was from a 
high-resistance tube. Therefore the treatments 
could have been longer and more effective, for 
the risk of burning the superficial tissues need 
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not have been considered. On the other hand, 
if we wish to treat diseases of the skin, and 
place the tube far away, we expose the underly¬ 
ing tissue to a radiation of practically the same 
strength as the skin, obviously not a scientific 
procedure. Therefore the correct method in 
treating a disease of the skin or superficial tissues 
is to have the target -the source of X-light- as 
near the skin as possible. One of the argu¬ 
ments that has been brought forward for con¬ 
sidering ultra-violet light superior to X-light in 
some affections of the skin and superficial tis¬ 
sues has been that the action of the former 
being limited to the surface, or near it, the 
underlying tissues are not so likely to be injured. 
With the forms of tube in use -focus tubes- it is 
impossible to bring the source of light -which is 
in the middle of the tube- near the skin, as the 
tubes have a diameter of about sixteen centi¬ 
metres. If the tubes were brought in contact 
with the skin, the source of light would still be 
eight centimetres away. Even this distance is 
less than recommended in the text-books. For 
example, Williams, in Roentgen Rays in Med¬ 
icine and Surgery, says: “ In cases of new 
growths the tube should be brought within fif¬ 
teen or twenty centimetres of the part, in skin 
diseases the distance should be greater.” Pusey, 
in The Roentgen Rays in Therapeutics and 
Diagnosis, says: “The distance at which I 
place my tube is, as I have said, fifteen to five 
centimetres from the surface.” Add to these 
measures six or eight centimetres to get the dis¬ 
tance of the source of X-light from the skin. 
These two books have been selected not because 
the ideas advanced differ from those of others, 
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but because they may be supposed to be repre¬ 
sentative. Let us take twenty centimetres, then, 
as a fair average of the distance now used be¬ 
tween the source of X-light and the skin in thera¬ 
peutics. Is it not obvious both the form of tube 
and the method of use can be improved upon, for 
with the source of X-light at this distance when 
a disease of the skin is treated, the underlying 
healthy tissues are subjected to an unnecessarily 
strong radiation ? A tissue at a depth of a cen¬ 
timetre has nearly as strong a radiation shining 
on it as the skin, taking no account of the light 
lost in absorption by the upper layers, which is 
considerable, however. 

In treating diseases of the skin and superficial 
tissues the source of X-light should be brought 
as nearly in contact with the skin as possible 
and the radiant area should be large. For ex¬ 
ample, suppose the source of X-light could be 
brought within one millimetre of the skin in 
treating a skin disease. It is obvious the tissues 
one centimetre below the surface would be sub¬ 
jected to X-light whose intensity would not be 
more than one-hundredth of that striking the 
skin. Certainly a better plan than the one first 
mentioned. Tubes enabling this to be done are 
not shown for the reason given in Note 146, 
where the principles for producing a diffused 
source of X-light almost in contact with the skin 
were mentioned. It may, however, be well to 
speak of two general forms which are valuable. 
Cylindrical tubes, with the end opposite the 
cathode made fiat, and funnel-shaped tubes, 
with the wide end of the funnel opposite the 
cathode and flat, for treating large areas. In 
these tubes the flat ends received the impact of 
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the cathode stream particles over their whole 
surface, X-light in consequence arising from the 
whole area. It is well to cover the flat ends 
with thin aluminum foil to act as anodes and 
yet allow the X-light to pass through. In all 
cases we should remember X-light spreads as a 
spherical wave from every surface struck by a 
cathode stream particle, and therefore all X-light 
tubes of every kind should be enclosed in non- 
radiable cases. The cases used about the tubes 
recommended for skin diseases should have 
handles to enable them to be readily held in the 
hand and applied to the diseased area, or moved 
about over it when it is too large to be covered 
by the end of the tube. Such tubes may have 
broad targets of aluminum within the glass, or 
the glass wall itself may be the target, the outer 
surface being coated opposite the cathode with 
the aluminum foil, and connected with the posi¬ 
tion terminal of the generator; for Lodge and 
Rowland showed that a target which was an 
anode was most efficient. 138 The reason was 
given in Note 66, October 25, 1899. Also in 
designing such tubes the experiments detailed 
in Notes 15 and 102 should be remembered, 
as they showed, contrary to the statement of 
Crookes, that the position of the anode did to 
some extent determine the direction of the 
cathode stream in high vacua. For example, 
in designing a tube, if the anode is placed in a 
side arm, the cathode stream being sent directly 
forward past this arm to the other end of the 
tube, the anode will tend to deflect the stream 

158 For the principle on which an efficient X-light tube 
can be constructed without the target being directly an 
anode, refer to Note 31. 

3 X 9 


(C) Jeff Behary 2019 


359 



NOTES ON X-LIGHT 

and to retard it when it has gone beyond the 
side arm. This will make the cathode stream 
particles when they strike the glass less efficient 
sources of X-light, for their velocity of impact 
will be reduced. Consult Note 18, January 26, 
1898. On the other hand, if this part of the 
glass is made an anode, the efficiency of the 
tube is increased. When it is desired to cool 
the end of the tube in contact with the skin, the 
method illustrated in Note 41 is a good one. 
A sheet of thin soft rubber may be tied over the 
flat end of the tube, and quiet or circulating 
water kept between it and the tube. In de¬ 
termining how to use X-light in treating diseases 
which are to be reached by allowing the light 
to enter through some of the body cavities, like 
the mouth or rectum, we should consider how 
far below the surface of the membrane of the 
cavity the diseased tissue lies. If we wish to 
treat a superficial disease of the membrane of 
the cavity of the mouth, for example, a diffused 
radiant area tube in which the glass wall is 
the source of X-light should be used, as in this 
way the source can be brought almost into con¬ 
tact with the diseased tissue, — the distance need 
not be more than two millimetres. If, on the 
other hand, the cavity is to be used as a way 
of approach to deeper-seated tissues, such a 
course would be unscientific for a reason given ; 
namely, the strength of the X-light on the 
healthy surface tissues of the cavity would be 
out of all proportion to that shining on the 
diseased tissue to be affected. In such a case 
the X-light concentrators and reflectors de¬ 
scribed in Notes 144 and 156 should be used, 
for with these the source of X-light may be far 
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away, therefore the healthy tissues will be sub¬ 
jected to a radiation but little stronger than the 
diseased ones. This note is closed with a few 
more axioms. In using X-light in therapeutics 
its wave-length should be such as will cause it 
to be absorbed by the diseased tissue. The 
denser the tissue the shorter the waves may be 
— important in treating diseases of the bones 159 
without injury to the overlying tissues. In 
using X-light in therapeutics the waves should 
be as long as can be employed without injury 
to the overlying tissues, — such waves are most 
absorbed. In using X-light in therapeutics the 
distance of its source from the surface of the 
body through which the X-light enters should 
vary directly with the distance of the diseased 
tissue below that surface, — the nearer the dis¬ 
ease to the surface the nearer the source of X- 
light. In using X-light in therapeutics the 
distance of the diseased tissue below the surface 
of the body through which the X-light enters 
should determine the form of vacuum tube to 
be employed, — the nearer the diseased tissue 
to the surface through which X-light enters, the 
nearer the source of X-light should be to the wall 

of the tube. -Electrical Review, August i, 1903. 


NOTE 168 —ON TREATING TWO PATIENTS AT 
THE SAME TIME WITH THE SAME X-LIGHT 
TUBE 

In hospital work the number of patients who 
desire to be treated by X-light is greater than 
can be served. Therefore attention is called to 
the use of a special form of tube which was il- 

i59 Premature wasting of the bone sockets in teeth for 
example, — with or without the formation of pus. 
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lustrated in Plates 28 and 31, Figures 58 and 6o r 
Note 65, September 20, 1899. This tube was a 
modification of one illustrated in Note 17, Plate 
6, Figure 2, January 12, 1898. The principle 
on which they were constructed was to send 
one of the cathode discharges -if an alternating 
current was used- against the back of the target, 
thus throwing the X-light arising from its impact 
out of the field to prevent injury to the defini¬ 
tion. But the tube is useful in therapeutics, as 
one patient can be placed on one side of the 
tube and another on the opposite, each receiv-. 
ing the X-light, one from the back, the other 
from the face of the target. The tube must be 
in a non-radiable tube holder with two dia¬ 
phragm plates with adjustable openings. For 
these simple therapeutic purposes a less expen¬ 
sive tube stand and diaphragm can be em¬ 
ployed. The tube box should be attached on 
the under side to an upright post sliding within 
a vertical tube to permit of adjusting the height 
of the source of X-light and allowing rotation in 
a horizontal plane. These two movements are 
all that are required in using such a tube in 
therapeutics, for only the more accessible dis¬ 
eased areas should be treated with this form of 
apparatus. As in therapeutics, the X-light need 
not arise from a small radiant area, the surface 
of the target may be prevented from melting 
without using the cooled target shown in the fig¬ 
ures mentioned, by making the cathodes of such 
shape that the cathode streams are not brought 
to a focus on the target, but are caused to 
strike it over a large area, the surface of the 
platinum being made larger, as in Plate 123, 
Figure 1. A simple form of apparatus may be 
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used for exciting these tubes; namely, one of 
my variable potential coils, excited by a current 
from an alternating dynamo without any inter¬ 
rupter. 160 This form of apparatus requires little 
attention and is satisfactory for some therapeu¬ 
tic work in hospitals where apparatus should 
be simple and cheap to enable many patients to 
be treated. One dynamo can be used for a 

number of coils. - Electrical Review, August x, 1903. 

NOTE 169 —A SHUTTER FOR AN X-LIGHT 

TUBE BOX 

In earlier notes the advantage of using a 
shutter in taking photographs by X-light was 
shown, and figures given of shutters; the one to 
be described is a more convenient form. Plates 
124 and 125, Figures i and 2, are photographs 
of the shutter. Plate 124, Figure 1, is a detailed 
front view of the tube-box slide -consult Notes 
149* I 55> and 156-, with the opening of the dia¬ 
phragm plate exposed by file action of the 
shutter. Plate 125, Figure 2, shows the same 
opening closed that no X-light may escape 
from the tube box. Plates 126, 127, and 128, 
Figures 3, 4, 5, 6, and 7, are drawings to explain 
the mechanism. Plate 126, Figure 3, is a view 
of the back of the shutter, the slide of the tube 
box having been removed. The leaf SL which 
closes the hole in the diaphragm plate is made 
of mahogany with a depression filled with white 
lead and japan until opaque to X-light. The 
moving force is a strong spiral spring SP, Plate 
126, Figures 3 and 4. One end is attached to 
the axis of the cam C, which moves the leaf SL, 
the other to the fixed support FS, attached to 

160 Refer to Notes 149 and 179 D. 
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the hard rubber plate supporting the mechanism 
of the shutter. Tension is made on the spring 
by turning the handle forming the head of the 
axis of the cam shown in Plates 127 and 128, 
Figures 5, 6 and 7. To prevent the action of 
the shutter from uncoiling more than one turn 
of the spring in closing the opening of the 
diaphragm plate, a stop ST is employed, Plates 
127 and 128, Figures 5, 6 and 7. To allow the 
spring to be wound to the proper tension, the 
stop is turned back as shown by the dotted lines 
in Plate 127, Figure 5. The shutter is ready for 
use -with the leaf SL closing the opening in the \ 
diaphragm plate-, when the hook HK, Plate 
127, Figure 5, is in the very shallow notch NH. 

To open the hole in the diaphragm plate a 
rubber bulb attached to the rubber tube RT, 
Plate 127, Figure 5, is pressed. The air which 
is driven from the bulb enters the metal cylinder 
CY, forcing forward a piston that by the force 
of its impact drives forward the arm AP to the 
position shown in Plate 127, Figure 6, releasing 
the hook HK from the notch NH, thus allowing 
the spiral spring to turn the leaf SL until the 
opening of the diaphragm, Plate 124, Figure 1, 
is exposed. The hook HK, Plate 127, Figure 6, 
strikes against the catch SC, causing the open¬ 
ing of the diaphragm plate to remain exposed. 

To close the opening in the diaphragm plate, to 
shut off the beam of X-light, a second impulse 
is given to the bulb, which forces the arm AP 
forward to the position shown in Plate 128, 
Figure 7, lifting the hook HK from the notch 
SC, Plate 127, Figure 6, allowing the leaf SL 
to close the opening in the diaphragm plate. 
When a more rapid action of the shutter is 
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wanted, the catch SC is turned up by means of 
a hinge. One impulse of the rubber bulb will 
then open and close the hole in the diaphragm 
plate. This shutter has been fully illustrated to 
make the construction so evident an ordinary 
mechanic could make one for any physician 
who was convinced of its utility. It is useful in 
photographing the chest and is well suited for 
some therapeutic purposes, especially in tube 
boxes containing X-light tubes of the type de¬ 
scribed in Note 168 and used in treating two 
patients at one time. In the latter case the tube 
box requires two shutters. 

Electrical Review, August 8, 1903. 


NOTE 170 —ON PREVENTING WATER VAPOR 
FROM ENTERING THE MERCURY PUMP 
USED IN EXHAUSTING X-LIGHT TUBES 

In exhausting X-light tubes the presence of 
water vapor in the pump delays the production 
of a vacuum. Keeping the pump warm was 
recommended in earlier notes. In the present 
note apparatus will be described for keeping 
water vapor out of the pump. Considering how 
many able men have worked with mercury 
pumps, it is a little strange water vapor has been 
allowed to enter the mercury reservoir at every 
stroke of the pump and to pass up between the 
mercury and the inner wall of the fall tube into 
the pump chamber, where it has delayed the 
production of a vacuum in any apparatus at¬ 
tached to the pump. Plate 129, Figure 1, is an 
illustration of a mercury pump copied from the 
latest work on gases, — The Study of Gases, 
by Travers. The pump reservoir PR, contain¬ 
ing mercury, is in free contact with the air. 
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The results mentioned follow, particularly in 
the morning, when the temperature of the pump 
room is made higher than at night Under 
these circumstances, when the pump is operated 
water may be seen in minute drops to collect 
between the mercury and the inner surface of 
the fall tube. If an X-light vacuum was left in 
the pump, it may have deteriorated, and bring¬ 
ing it back to the degree it was left may take 
some time, as the water continues to enter the 
pump chamber with the rise and fall of the 
mercury. This increase in pressure has been 
attributed to leaks in the pump, and to fine 
defects in the seals of the X-light tube. 

The difficulty can be made less by placing a — 
drying arrangement in the path of the air enter¬ 
ing the mercury reservoir. To avoid rapid 
deterioration of the drying chemical, it is de¬ 
sirable to close the air inlet with a flexible 
diaphragm which can expand and contract as 
the mercury flows into or out of the reservoir. 

A simple method of applying the principle to 
the mercury reservoir of the pump shown in 
Plate 129, Figure 1, is illustrated in Plate 129, 
Figure 2. The mouth of the reservoir is closed 
by a rubber stopper through which passes a T- 
shaped tube, on one end of which is a drying 
bulb, on the other, a tight rubber bag. As 
no external air enters the pump through the 
mercury reservoir the contained air is kept dry 
by the drying chemical. To insure rapid work 
a mercury pump for exhausting X-light tubes 
should have a large pump head. Forty kilo¬ 
grammes of mercury is a considerable mass to 
have in a glass reservoir, therefore pump reser¬ 
voirs should be made of iron. One of this kind 
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is shown in Plate 129, Figure 3. Drying tubes 
should be also placed at the outlet of the pump. 

Electrical Review, October 17, 1903. 

NOTE 170 A —FURTHER PRECAUTIONS IN 
USING X-LIGHT IN DIAGNOSIS 

In former notes attempts were made -by de¬ 
scribing experiments on animals- to show X- 
light was a dangerous agent and to explain 
methods of diminishing the risk to the patient 
and physician. Some of these methods have 
already been sufficiently described. In the 
present note, the matter is further considered. 
As X-light is a dangerous agent, it should be 
allowed only to shine through the tissues under 
examination. The total amount striking these 
tissues during a given time should be the 
smallest which will allow an accurate diagnosis 
to be made. The time will come when phy¬ 
sicians will realize no examination of the chest 
is adequate unless the organs are seen by X- 
light. Then with these examinations advantage 
will be taken of the time during which a fluo¬ 
rescent screen gives light, and of the persistence 
of vision to reduce the total amount of X-light 
required to make the diagnosis. The best way 
to do this is the one already recommended in 
earlier notes for prolonging the life of a tube 
used in such examinations; namely, sending the 
electric current in surges each of very short dura¬ 
tion, producing pulses of X-light, that persist as 
fluorescent light on the screen and in the eyes, 
allowing intervals between the surges during 
which, though the light appears continuous to 
the eye, no X-light is shining on the tissues. 

.Boston Medical and Surgical Journal, October 1, 1903. 
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NOTE 170 B —SOME PRINCIPLES INVOLVED IN 

THE THERAPEUTIC APPLICATIONS OF RA¬ 
DIO-ACTIVITY 

In 1900 experiments were made on animals 
to determine the value of radio-activity in diag¬ 
nosis and therapeutics. The results as relating 
to diagnosis were briefly referred to so far as 
they were apparent with radium 1,000 in a 
paper. The Cathode Stream and X-Light, in 
the American Journal of Science for November, 
igoo. With the more powerful radium now 
available the results may be different. 161 No re¬ 
port of its therapeutic uses was made at that 
time, but radium 1,000 was made into capsules, 
with non-radiable walls to limit the action to the 
diseased tissue. These were given to Dr. Wil¬ 
liams, and recommended for use in treating 
lupus and superficial cancers. Later -1901-, 
radium of greater strength was used. As the 
experiments on animals had shown radium to 
have a potent effect on tissue, attention was 
called to its use in therapeutics in the Boston 
Medical and Surgical Journal for January 23, 
1902, while waiting for Dr. Williams to report 
his experience. Now an American company has 
been formed to extract radium from carnotite, 
radio-active substances are certain to attract 
more interest in the therapeutics of the future, 
when ether waves and emanations will receive 
attention in the medical schools, professorships 
of ether and radio-active therapeutics being es¬ 
tablished ; therefore it may be well to men¬ 
tion some precautions, after stating a few facts 
about radium, which is selected as a type of 

161 The results with pure radium bromide are the same. 

328 


(C) Jeff Behary 2019 



NOTES ON X-LIGHT 


radio-activity. The Curies, who discovered ra¬ 
dium and polonium, found radium gave off 
ether waves of various lengths, — some long 
enough to affect the eye as light, others longer, 
or heat waves. In addition to ether waves, the 
Curies and Becquerel have found radium sends 
off particles of various sizes: A-particles, about 
the mass of hydrogen atoms, which constitute 
ninety-nine per cent of the radio-activity. These 
have positive charges. They are easily absorbed 
by thin layers of matter; cardboard, for example. 
Their activity is reduced one-half by alumi¬ 
num five one-thousandths of a millimetre thick. 
They are about one hundred times as hard to 
deviate in a magnetic field as the next form, or 
B-particles, which are only a thousandth as 
large, negatively charged and supposed to be 
the same as the cathode stream particles in an 
X-light tube. They penetrate further into sub¬ 
stances, being reduced in intensity one-half by 
aluminum half a millimetre thick. The third 
form of activity, or gamma rays, have not yet 
been certainly deviated by a magnet They 
are very penetrating, their intensity being re¬ 
duced one-half by aluminum eighty millimetres 
thick. Whether they are ether vibrations or 
flying particles is not certain. For the present 
when using radio-active substances in internal 
therapeutics the substances cannot themselves 
be employed, on account of their high price. 
Advantage must be taken of the investigations 
of physicists like Rutherford and Soddy, 162 who 

102 Radium chloride is a better salt than radium bromide 
for the production of emanations for use in internal medi¬ 
cine (Soddy’s theory), as the latter decomposes slowly in 
air or water. The gas liberated from the aqueous solution 
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have shown when a radium salt is dissolved 
in water it gives off “ emanations,” which 
can be collected in air in a gas holder over 
mercury and used in internal medicine as 
first recommended by Soddy. When radium 
is dissolved, seventy-five per cent of its radio¬ 
activity is at once liberated, the twenty-five 
per cent remaining consisting of A-particles. 
When the first rush is over, radium in solution 
is constantly giving off more emanations, the 
amount being as great as in the dry state. This 
is important to remember, for it shows radium 
in solution can be depended on as a constant 
source of emanation to be used in therapeutics. 
Even the emanation itself can be employed to 
produce fresh radio-activity. If a small volume 
of air containing the emanation is put into 
another gas holder containing air, the whole 
volume will rapidly become radio-active, the in¬ 
tensity increasing until balanced by the rate of 
decay through the metal holder. In this con¬ 
nection it may be well to mention that radio-ac¬ 
tivity is an attribute of many substances; all the 
common metals, for example, show it From 
mercury Strutt has obtained so radio-active a 
gas as to make it probable that part of the thera¬ 
peutic action of this metal is due to radio-activity, 
and this may be true of other substances now 
used in therapeutics. Air enclosed in cylin¬ 
ders of common metals like copper, tin and zinc 
becomes radio-active. 


consists of a mixture of hydrogen and oxygen in the pro¬ 
portion of two parts of the former to one of the latter, 
according to Bodlander. This change is not an ordinary 
chemical reaction, as the quantity is many times too great. 
Radium carbonate also produces the same evolution of gas. 
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One writer has proposed placing a glass tube 
of radium in the middle of a cancer. The ex¬ 
periments on animals, which have been men¬ 
tioned, indicate this would be unwise, for before 
the peripheral parts of the new growth were 
affected, the destruction of both healthy and dis¬ 
eased tissue near the radium would have re¬ 
sulted, for the intensity of the action varies 
roughly as the square of the distance from the 
radium, therefore the tissues within a millimetre 
of the radium would receive twenty-five hun¬ 
dred times as powerful a treatment as those five 
centimetres away, 163 and the continued presence 
of the radium, which would be necessary to 
affect the peripheral parts, would prevent the 
formation of fresh healthy tissue in the interior. 
But it is with reference to diseases on or near 
the surface that the results of the experiments 
on animals will be considered now, and when 
radio-active substances are used for this purpose, 
the following precautions are to be observed: 
As the radiations and emanations of the radio¬ 
active substances spread in all directions, and 
some of them have destructive powers on ani¬ 
mal tissues, the radio-active substances must be 
used in tubes, cases, plasters, etc., with non- 
radiable walls, that the activity may escape only 
in the required direction and be reinforced by 
the induced radio-activity from the inner surface 
of the container. This precaution is necessary 
to prevent injury to the physician and healthy 
tissues of the patient. Particular attention must 
be given, as with X-light, to the protection of 

163 E ven more than this, for the beta rays which are be¬ 
lieved to contain the most therapeutic power are rapidly 
absorbed by the tissues. 
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the eyes, for animals can be made blind by 
radio-active substances, as well as by X-light. 
In using the radio-active substances in diseases 
of or near the skin, the depth of the diseased 
tissue to be affected must determine the dis¬ 
tance of the radio-active substance from the sur¬ 
face of the patient, for the reason mentioned, —- 
activity diminishes approximately as the square 
of the distance, though really more rapidly on 
account of the complex nature of the activity. 
If the radium is placed ten centimetres from 
the skin, the intensity at a depth of one centi¬ 
metre is nearly as great as at the surface for the 
more penetrating forms of activity. In many 
cases, therefore, the sound tissues below the 
diseased will be acted upon by a destructive 
agent whose activity would be nearly as great 
as at the place of disease. 1 ** The correct way in 
treating a skin disease with a radio-active sub¬ 
stance is to consider to what depth it is desirable 
to confine as far as possible the activity. If to 
a slight depth, the radio-active substance should 
be almost in contact with the skin, the dura¬ 
tion of the application being of proper length 
but always shorter than when at a greater 
distance. In this case healthy tissue at a 
depth of one centimetre would be acted on 
by radiations whose intensity would be less 
than one-hundredth of those striking the skin; 
obviously a more scientific method. 

In regard to the construction of containers for 
limiting the radiation to the area to be treated, 
the plan of wooden cases, either stationary or 
held in the hand and made non-radiable by 

164 In this case the alpha and beta rays are supposed 
to have been filtered out. 
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paint, composed of an oxide of a heavy metal 
like lead, which were recommended in using 
X-light, may be employed, metals being substi¬ 
tuted for wood, as the fact of their being con¬ 
ductors of electricity is unimportant. Any heavy 
metal, lead, for example, is suitable. 165 When ra¬ 
dio-active substances are used in the form of plas¬ 
ters which require to be flexible to allow them to 
be adapted to the patient, the back of the plaster 
should be of material which is made fluorescent 
by the radio-active material, for in this way the 
unused radiations are rendered less destructive. 
Professor Barker of Philadelphia suggested 
several years ago that the radio-active sub¬ 
stances might take the place of X-light in surgical 
diagnosis. On the strength of his statement the 
experiments mentioned were made with radium 
1,000; though with this the results were unsatis¬ 
factory, it would be well to repeat the experi¬ 
ments with pure radium bromide, which can 
now be purchased by any rich person. 166 

Boston Medical and Surgical Journal, November ia, 1903. 

NOTE 171 — ON X-LIGHT TUBES IN WHICH AN 
INTERNAL TARGET IS COOLED 

Several makers have adopted the plan origi¬ 
nated during these experiments of cooling an 
internal target in an X-light tube, but owing to 
want of experience they have failed to copy the 

165 Owing to the great penetrating power of the pure 
radium salts, the substance must be thicker than when 
using X-light from ordinary generators. 

160 Through the kindness of Dr. F. H. Williams an ex¬ 
periment was tried with pure radium bromide. The results 
were the same as were obtained with radium in 1900 and 
already mentioned. Good views of the bones were not 
seen. 

333 


(C) Jeff Behary 2019 


373 



NOTES ON X-LIGHT 


more efficient types, making inferior forms of 
the earlier and less valuable, in which the target 
was cooled by a small reservoir of water at¬ 
tached to the X-light tube, instead of by a con¬ 
stant discharge of air or water against the 
target. The tube illustrated in Plate 130, Fig¬ 
ure 1, is a type of what a water-cooled tube 
should not be. It is illustrated because in a 
recent work on X-light this statement is made 
in regard to it, “Of the water-cooled tubes this 
is unquestionably the most effective.” When 
this tube is excited by a powerful current the 
water is driven from the target, which the heat 
then melts, or the tube cracks at the seal. A 
second objection is the impracticability of send¬ 
ing the X-light in some of the required direc¬ 
tions. No tube is suitable for medical use 
unless the X-light can be sent up, forward or 
down at any angle. With this tube the light 
cannot be conveniently thrown upward, as it 
should be when examining a patient in a hori¬ 
zontal position with the source of X-light below, 
because the cooling liquid falls away from the 
target by gravity, allowing the target to heat 
If manufacturers of cooled target X-light tubes 
do not wish to adopt the plan shown in Note 1 
of using an air or liquid stream from a source 
outside the tube, they should copy the idea used 
in the earlier forms of this tube, for, as shown 
in Plate 131, Figure 2, it allows the X -light to 
be sent in any direction, as the cooling arrange¬ 
ment being attached to the tube by a rubber or 
oak bark stopper permits the reservoir to re¬ 
main vertical while the tube is turned about its 
long axis to cause the light to shine up, forward 
or down at any angle. When electrolytic breaks 
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are used with coils of the type shown in earlier 
notes, in which a large amount of current can 
be safely employed, even the better type of 
cooled target tube illustrated in Note i may re¬ 
quire a different arrangement of the cooling 
device, if this is a liquid, to diminish the risk of 
injury to the seal. In some of the later forms 
the hollow target was made longer, the glass 
and platinum at the seal being kept at a more 
uniform temperature by the arrangement shown 
in Plate 131, Figure 3. This modification is 
not required when the target is cooled by an air 
blast. Though my experiments have shown 
the practicability of producing X-light of proper 
quality in sufficient quantity to show the heart 
clearly at a distance of ten metres with a cur¬ 
rent which does not melt a thin uncooled plati¬ 
num target, generally a current is used sufficient 
to convert into vapor the water touching the 
target, which melts, admitting air to the tube. 
The way to prevent this is to discharge the 
cooling agent in a constant stream directly 
against the target. Cooled target tubes in which 
this is not done are not better than those with 
rotary uncooled targets, such as have been shown 

in these notes.-Electrical Review, November 14, 1903. 

NOTE 173 —FURTHER REMARKS ON APPARA¬ 
TUS REQUIRED IN PUMPING X-LIGHT TUBES 

To any one who has studied the history of 
the mercury pump, the difficulty of saying any¬ 
thing new will be evident. About the only 
originality which can be shown is in a judicious 
selection and combination of valuable features, 
useless ones being discarded. The former are 
few, the latter so many it seems as if the object 
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had been to complicate the pump. If it is im¬ 
portant rapidly to obtain the highest vacuum, 
the pump and vessel to be exhausted should 
be of one piece of glass without joints, drying 
tubes, gauges or stopcocks; the pump and vessel 
to be exhausted being hot. When the calibre 
of the pump increases or diminishes, the change 
should be gradual, to allow the mercury to 
sweep off gases and vapors from the glass. A 
pump of this kind might be called the Swe- 
denborg-Mile-Rood-Pump, for Swedenborg in¬ 
vented the first mercury pump in 1722, Mile 
added the barometric tubes on the inlet and 
outlet, and the rising and falling mercury reser¬ 
voir in 1828. Rood, in 1880, showed that the 
pump should be hot. If all the other men who 
have worked on the hand-mercury pump had 
never existed, it would to-day be as efficient. 
As the highest vacua are of no value in X-light 
tubes, though supposed to be necessary, a pump 
for exhausting them may well have its efficiency 
slightly diminished if it is made more conven¬ 
ient. A pump of this kind suited especially 
for experiments where it is desirable to collect 
the gases or measure the degree of exhaustion 
is shown in Plate 132, Figure 2. Mile’s baro¬ 
metric tube on the inlet is replaced by a short, 
wide tube IT with a stopcock IS, only a little 
above the outlet tube. This construction was 
made possible by the invention of the automatic 
valve AV by Mitscherlich in 1873. In his 
valuable pamphlet, The Development of the 
Mercurial Air Pump, Thompson states, on page 
23, that a stopcock between the vessel to be 
exhausted and the pump is worse than useless. 
As the experiments mentioned in these notes 
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could only be made at night, on account of 
daily professional duties, it was necessary to 
economize time in pumping the X-light tubes. 
Preventing water vapor in the air from entering 
the pump -while standing unused-, by means 
of a stopcock IS on the inlet tube, was found 
to reduce the time required to exhaust the tubes. 
This is so important it will be stated as another 
X-light axiom, — water vapor should be kept 
out of the mercury exhaust pump. 

Before the stopcock IS is opened, most of 
the water vapor should be removed from the 
X-light tube by heat and a small hand ex¬ 
haust pump, attached by a flexible rubber tube 
at WVO, a partial vacuum being produced. 
The tube S is then sealed; IS being opened and 
the exhaustion finished with the mercury pump. 
Where the latter is not worked by hand, as in 
the figure, but by a mechanical pump, as recom¬ 
mended in Note 138, the preliminary exhaustion 
should be directly into the mechanical pump. 
One never sees a mercury pump without a 
drying tube between the pump and the vessel 
being exhausted. Usually it is sealed to the 
pump as shown in Plate 129, Figure 1, Note 
170. The temptation then is to allow the drying 
salt to remain too long, for the pump must be 
taken apart before new drying salt can be intro¬ 
duced. If a drying tube is used, it should be at¬ 
tached by a ground joint, as imaginary leaks 
from such joints do less harm than damp drying 
salt. 166A Details of apparatus for preventing water 
iecA Mechanical pumps -without drying bulbs- have been 
used for exhausting X-light tubes. Some of the earliest 
X-light tubes made in Boston by my friend Mr. W. E. Oell- 
ing in 1896, at the works of the Beacon Lamp Co., were 
exhausted in this way. 
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vapor from entering the pump from the mercury- 
reservoir having been given in Note 170, only 
the method of applying the principle to the 
pump outlet will be here considered. In Plate 
132, Figure 2, Mile’s barometric outlet tube 
PO ends in a vessel MC provided with a 
tight cover C containing three openings, two 
of which are closed by rubber stoppers, the third 
by a rubber tube ORT which makes an air¬ 
tight connection between the Mile’s tube PO 
and the vessel MC. Through the first rubber 
stopper passes the tube OVT, closed at the 
outer end by a valve OV and filled with dry¬ 
ing salt DS. The end of this tube within the 
vessel MC extends down over the upturned end 
of the Mile’s outlet tube. As the mercury rises 
in the pump chamber, it flows over, appearing 
at the end of the Mile’s outlet tube, escaping 
into the vessel MC; the air from the pump rising 
through the tube OVT, passing out by the valve 
AV. As the mercury falls in the pump chamber, 
the valve closes, excluding the outer air, the re¬ 
tained air being freed from moisture by the drying 
salt. The soft rubber cylinder ORT connecting 
the Mile’s tube PO with the vessel MC col¬ 
lapses, allowing the mercury to rise again by at¬ 
mospheric pressure into the Mile’s tube. When it 
is necessary to collect the gases from the vessel 
being exhausted, the tube OVT, with its rubber 
stopper, is removed, a vial of mercury being in¬ 
verted over the upturned end of the Mile’s tube 
and held in place by a rubber band, causing it 
to fit the hole in the top of the mercury cistern 
MC. For details of methods of introducing 
the collected gases into spectrum tubes, refer to 
Travers’ valuable work, The Study of Gases. 
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In some of the experiments mentioned in earlier 
notes, while attempting to find out the nature 
of the gases in the cathode stream, they were 
collected in this way. Later a surer path was 
taken. The X-light tube was made the spec¬ 
trum tube also, by a movable target. The third 
rubber stopper supports a drying tube DB 
which keeps the air in the mercury cistern MC 
dry. No gauge is shown on the pump, for the 
degree of the vacuum can be measured by hav¬ 
ing a mark near the upper part of the Mile’s 
outlet tube, and making the necessary calcula¬ 
tions. This form of pump, while well suited for 
investigations on X-light tubes in which it is 
desirable to collect the gases, is not to be recom¬ 
mended for routine work, as the capillary is 
liable to fracture, and care is required to prevent 
bubbles from rising through the capillary to 
the pump chamber. In Plate 133, Figure 2 a, 
this capillary tube PO, Plate 132, Figure 2, is re¬ 
placed by an automatic valve AV2, which, like 
the similar one on the inlet -AV, Plate 132, Figure 
2- is the invention of Mitscherlich -1873-. When 
this form of pump is used, the pump cannot itself 
be a gauge, but this is no objection in a pump 
intended only for routine exhaustion of X-light 
tubes, therefore no gauge is shown in Plate 133, 
Figure 2 a . A drying tube like that in Plate 
132, Figure 2, at OVT should be attached to the 
pump outlet at OVT 2, Plate 133, Figure 2 a , and 
a stopcock IS 2 with a mercury seal, to prevent 
water vapor from entering the pump when 
standing unused. A pump of this kind should 
be called the Swedenborg-Mile-Mitscherlich. 
These are the only men whose work on the 
hand-mercury pump has been essential, but to a 
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pump with shortened fall tube to be mechani¬ 
cally operated, the name of Robinson should be 
added. His form is more convenient than a hand 
pump, if power is available, as the mercury 
reservoir may be placed within the pump closet, 
rendering the warming of the mercury simpler. 167 

Heating Arrangements. — In earlier notes the 
necessity of keeping the X-light tube hot was 
repeatedly mentioned. An arrangement used 
in the experiments and already described, is 
here illustrated. In Plates 132, 133, and 134, 
Figures 2, 2 a, and 3, is shown a tube oven -TO- 
with non-radiable walls. Its dimensions are 
sixty by seventy-five by seventy-five centi¬ 
metres. It is lined with asbestos. There are 
two doors, D and DI, each of which has a 
window of mica M and MI. The mica win¬ 
dows have doors D 2 and D 3 glazed with heavy 
lead glass, three centimetres thick or more. 
The X-light yielded by the tube can be seen 
through the mica windows. When this is not 
necessary, the mica windows are covered by the 
glass doors to prevent the operator from being 
injured by the X-light while pumping and tuning 
the tube. The importance of this precaution 
has already been sufficiently pointed out in 
former notes. One end of the X-light tube is 
attached to the pump by the tube OT, Plate 132, 
Figure 2, the other end being supported by the 
glass stirrup GS, Plate 134, Figure 3, which 
can be adjusted. The means of heating the oven 
are shown in Plate 134, Figure 3. B is one of 
three gas or kerosene burners. The heat 
ascends, as indicated by the arrows. PHC, 

167 Mechanical pumps are superior to mercury pumps 
in one respect, — they do not introduce mercury vapor. 
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Plates 132 and 134, Figures 2 and 3, is the pump 
closet. The door GD, Plate 132, Figure 2, is 
glazed to allow the pump to be examined and 
folds in the middle to admit of partial opening, 
when necessary to reach the pump, and yet 
prevent too much cold air from entering. The 
warming arrangement is shown in Plate 134, 
Figure 3, at LB. Both oven and pump closet 
are provided with thermometers 168 which can be 
read from the outside. Sufficient details for 
pumping have been given in earlier notes, par¬ 
ticularly in Note 138. 169 Directions for operating 
pumps may be found in the work already men¬ 
tioned. In former notes it was said the emana¬ 
tions from the pump should be prevented from 
entering the X-light tubes during pumping, 
directions being given for accomplishing this. 
One means was to place a loose plug of gold 
foil in the tube going to the pump, to absorb 
mercury vapor. This is shown in Plate 132, 
Figure 2, at GF. Another was to insert a wire 
in this outlet tube, the wire being grounded. 
This is shown in Plate 132, Figure 2, at GW. In 
many of the experiments, the coil was grounded 
for the same purpose. In former notes it was 
said an X-light tube should be exhausted and sub¬ 
jected to the same current, before it was sealed, 

168 It is necessary not to use too high a temperature in 
the pump oven, on account of vaporizing the mercury. 

1 69 The discharge from the secondary of an induction 
coil at the time when the current begins to pass through 
the primary causes the anode to act as a cathode, blacken¬ 
ing the tube from the platinum tom off from the metal. 
Therefore in exhausting an X-light tube, when the termi¬ 
nals are being electrically treated to remove the proper 
amount of amalgamated gas, there should be spark-gaps in 
series to prevent the inverse discharge through the tube. 
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that would afterward be used in exciting it, and 
as it was difficult to obtain satisfactory tubes 
for powerful apparatus, the suggestion was made 
in Note 68 to hospitals where X-light was much 
used, to have their own pumping arrangements. 
For these reasons, the pumping apparatus here 
shown is portable, the pump being worked by 
hand, the weight of the mercury reservoir being 
balanced by a lead weight illustrated in Plate 
134, Figure 3, at CW. The pump here shown 
is made of glass, the material always employed. 
It might be well to try to make a metal pump. 
Seamless polished steel tubing can now be 
obtained, and the beautiful electrical welding 
process, of Professor Elihu Thomson, would 
enable a pump to be made in one piece, the 
inner sides of the welds being ground smooth 
and polished. In order to attach the X-light tube, 
the glass tube connecting it to the pump could be 
sealed to a seamless platinum tube united with 
the pump. A pump of this kind, instead of being 
a delicate instrument most suitable for the lab¬ 
oratory, might be a commercial machine. 


NOTE 174 —RADIANT AREA FINDER 170 

In earlier notes X-light tubes in which the 
walls were the source of X-light were recom¬ 
mended for therapeutic purposes, the form and 
position of the cathode determining the position 
and size of the radiant area. 171 Before using 
such tubes, it is desirable to test them to see if 


170 No originality is claimed for the principle of this 
finder. 

171 Refer to Notes 166 and 167. 
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the X-light is given off from the calculated area. 
For this purpose, a brass tube covered with lead 
and containing diaphragm plates and a fluores¬ 
cent screen is useful. The tube is one metre long 
and twenty-five millimetres in diameter. One 
eye is applied to the eye-piece of the tube, which 
is directed toward the radiant area, until a round 
spot of light is seen on the fluorescent screen. 
The other eye sees the direction in which the 
tube is pointed, which is the line of the ray of 
X-light. By moving the tube about, a mental 
picture is obtained of the size and position of 
the radiant area. In earlier notes the necessity 
of using the X-light tube in a non-radiable box 
was shown, no X-light being allowed to strike 
the observer. When investigating X-light tubes 
this box cannot always be used. In these cases, 
the observer must protect himself in the way 
already recommended by non-radiable cover¬ 
ings. In Note 116 C, a covering of this kind 
was described which was made by coating cloth 
with a flexible non-radiable paint. As one per¬ 
son has thought well enough of this idea to ask 
for the formula for the paint, it is given here. 172 

172 Flexible non-radiable paint for coating cloth cov¬ 
erings to protect from X-light: White lead paint, 9 
pounds; soap, 2| ounces; water, 12 ounces. Heat the 
water to 212 degrees F., dissolving the soap in it. Pour the 
mixture while hot into the paint, stirring until well mixed. 
As this paint comes off slowly after a time, a better way 
is to mix dry powdered white lead with rubber dissolved 
in benzole, spreading the mixture between two sheets of 
cotton cloth, which are then pressed together. This method 
protects the non-radiable coating. If lead is considered un¬ 
desirable, a bismuth compound can be used mixed either 
with a drying oil or rubber dissolved in benzole, but a 
greater thickness is required. 
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j The idea of using paint of this kind as a pro- 

? tection from X-light arose after seeing it em- 

j ployed by Mr. C. A. Welch on the coverings 

for sails, which need to be flexible and water¬ 
proof. Experimenters with X-light will find 
a long white duck coat, of the kind used by 
marketmen, a convenient garment when coated 
with this paint. A pair of white cotton or thin 
rubber gloves, recommended in earlier notes, 
should also be painted in the same way and 
used to protect the hands. They soon break up 
the unwise habit of employing the hands as a 
test of the strength of the X-light. The lower 
parts of the body are easily protected from the 
direct X-light by a non-radiable table placed 
below the tube which is being studied, as the 
shadow it casts covers them. 

Electrical Review, December 12, 1903. 

NOTE 175 —DESIGNING X-LIGHT TUBES 

The tube shown in Plate 135, Figure 1, is of 
the type illustrated and described in Note 138. 
The centres from which the curves are struck 
and the length of the radii are given. The 
vacuum regulators operate on the principle first 
embodied in my tubes and later described in 
this series of notes, that of having two regu- 
lators, o ne a regenerator 173 to lower permanently 

173 As it seemed possible that one cause for the deterio¬ 
ration of X-light tubes by use might be that some of the 
charged particles formed during the action of the tube 
passed out through the glass well, the tubes were kept in 
an enclosure with radium salts to see if the charged par¬ 
ticles shot off from the radio-active material might not by 
passing into the tube supply the loss. The experiment 
should be repeated now with pure radium bromide, which 
can be purchased by any rich person. 
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the resistance of the tube, the other to lower the 
starting resistance and then automatically keep 
the working resistance of the tube at any desired 
point. The importance of being able always to 
regulate the light during an examination is so 
great it has been much dwelt upon and made 
an X-light axiom. 

In the tube shown in Plate 135, Figure 1, 
both regulators are operated by the generator 
used to excite the X-light tube. When the tube 
is to be used, the regulators are arranged as 
shown in Plate 136, Figure 2. The current then 
does not go through the permanent regulator. 
It goes from the electric generator through the 
arm A to the wire B, the spark-gap S, the auto¬ 
matic regulator AR, the stem of the terminal C, 
to the electric generator. To regenerate the 
tube, the starting resistance is reduced to any 
determined point, for example, one hundred and 
fifty millimetres, by the automatic regulator, to 
prevent risk of puncture. The stem A is then 
lifted quickly -to the position of the dotted line 
A 2-, the regulator HR put into the circuit -by 
turning the arm HW down into the position 
shown by the dotted line HW 2-; the current 
going through the stem of the terminal T, the 
wire HW 3, the regulator HR, the wire HW 2, 
the wire B, the spark-gap S, the automatic regu¬ 
lator AR, the stem of the other terminal C to the 
electric generator, until the resistance of the tube 
is less than one hundred and fifty millimetres, 
when the current will leave the regulator and 
regenerator circuits, passing through the X-light 
tube between the faces of the terminals, the reg¬ 
ulators ceasing to operate. The arm HW 2 is 
then raised, cutting off the current from the 
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regulator HR. The arm A is brought in con¬ 
tact with the terminal disk TD fully described 
in earlier notes. The current then goes through 
the automatic regulator; the resistance of the 
tube being maintained at any point less than 
one hundred and fifty millimetres by the length 
of the spark-gap S which is controlled by a 
handle RH 4 -Note 149, Plates 102 a and 103, 
Figures 5 and 5 a-, and described in Note 152. 
The handle is within reach of the operator 
while making an examination or taking a pho¬ 
tograph. The kind of X-light can therefore be 
varied without interrupting the examination. 
As the X-light tube is intended for use in a tube 
box -illustrated in Note 156-, provision must be 
made to prevent the spark-gap from cutting off 
any of the X-light escaping through the open¬ 
ings of the diaphragm. In the tube illustrated 
in Note 138 this was effected by having the stem 
of the target arranged to allow the latter to face 
in several directions. If this idea is not used, 
the spark-gap tube should be placed at an angle. 
The regulator and regenerator are both some¬ 
what alike in appearance. One contains a 
chemical which liberates a gas that it reabsorbs, 
while the other liberates a gas which it does not 
reabsorb. The tubes in which the chemicals 
are placed are shown in Plates 136 and 137, 
Figures 2 and 3. Each form has a platinum 
wire sealed into one end. Another wire may 
be sealed into the other end, or the end may be 
open, the opening serving for the introduction 
of the chemical, in a powdered state mixed with 
a conducting substance, gold foil, for example, 
as described in Note 139. The opening, whether 
in the side or the end, is closed with spun glass. 
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This construction of regulators and regenerators 
is useful in employing the gases, helium, for ex¬ 
ample, which are contained in minerals, as the 
high temperature produced in the interior of the 
powdered chemical by the current as it jumps 
from one bit of conducting material to another 
is efficient in liberating the gas. The tubes are 
to be heated in an oven before being used. If 
any material collects on the outside, it is to be 
removed before sealing into the X-light tube, 
attention being paid to having a free passage 
for the gas through the spun glass plugs. In 
plate 137, Figure 3, is shown a cooled target tube 
constructed on the same design as the tube illus¬ 
trated in Plate 135, Figure i. m If it is desired 
to construct a tube with three terminals on the 
principle first recognized in these experiments 
of having the target separate from die anode 
-though capable of being connected with it- and 
nearer the cathode, the third terminal may be 
placed as shown by the dotted lines in Plate 135, 
Figure 1. For further details as to this type of 
tube refer to Notes 4, 16, 31. This principle 
has been extensively adopted by several makers 
of tubes, and such tubes are the most common 
forms now both in America and Germany. 175 

Electrical Review, December 12, 1903. 


m Refer to Note 1. 

175 Further experiments should be made with cathodes. 
Magnalium, an alloy of aluminum and magnesium, is val¬ 
uable. In former notes it was said that of the common 
metals zinc made the best cathode. Recently Kunz and 
Baskerville have shown that zinc orthosilicate, zinc sul¬ 
phide, zinc oxide and kunzite respond in the most pro- . 
nounced manner to radium. 
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NOTE 176 —ON THE MEDICAL USE OF SOME 
OTHER ETHER MOTIONS BESIDES X-LIGHT 

In the Boston Medical and Surgical Journal 
for February 25, 1897, attention was called to a 
method of reducing pain and inflammation by 
sending a high voltage current directly through 
the tissues by connecting the patient with both 
terminals of the electric generator. Since that 
time the method has been in constant use, there¬ 
fore it will be mentioned here, though not an 
X-light treatment. The procedure is painless if 
the terminals of the generator are of proper size 
for the amount of current and are in direct con¬ 
tact with the patient while the current is passing. 
In the note mentioned, a simple foot switch 
was recommended for starting the current 
after contact and stopping it before the con¬ 
tact was broken. This is important, as the treat¬ 
ment often requires to be of considerable length, 
making it convenient to have the patient able to 
control the current to save the physician’s time. 
The experiments were made because it seemed 
possible electrically to produce and maintain 
a condition of the ether which would prevent 
the transmission of unwise messages by the 
nerves, and yet allow useful ones to be sent 
In Note 30 and subsequent notes it was said 
an X-light tube produced not only ether waves 
which were X-light, but longer waves down to 
and below those of ordinary light. Here is 
pointed out the value of some of these waves in 
the treatment of disease. The experiments 
have been chiefly confined to the lower ani¬ 
mals, but a limited experience with man has 
shown the value of the method in skin diseases. 
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The waves may be produced from vacuum 
tubes of the type recommended in earlier notes 
for therapeutics. The cathode should not bring 
the Varley stream to a focus, as a small area 
of radiant energy is not required, for definition 
is not sought. The cathode stream particles 
should strike either a broad metal target or the 
.interior wall of the vacuum tube. The area of 
impact should be sufficient to prevent injurious 
heating, the size varying with the diseased area 
to be treated. The impact gives rise to ether 
-electro-magnetic- waves longer than those of 
X-light, because the velocity of the impact of 
the cathode stream particles is less than in an 
X-light tube, owing to the less exhaustion of the 
terminals and the greater density of the atmos¬ 
phere of the tube. 1T5A This treatment is to be dis- 
hnguished from that of X-light, ultra-violet light, 
violet light, ordinary light, heat and high-fre¬ 
quency waves, as the ether motions are not the 
same. In treating skin diseases less care is 
required than with X-light to avoid injury to 
the tissues, as the burns which can be produced 
are less serious and more superficial. On the 
other hand, the treatment may be extended to a 
greater depth than with Finsen light It requires 
less electrical energy, for the proportion of heat 
waves generated is smaller, and the source of 
the waves can be almost in contact with the 
skin. Tubes for producing these waves are less 
expensive than X-light tubes, as the prolonged 
electrical treatment of the terminals is not re¬ 
quired. The resistance of the tube should be 

175 A Refer to Note 179 D for a description of a generator 
and for an illustration of a suitable tube for producing these 
rays, to which the name Derma Rays was given. 
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too low for X-light to be produced. The tubes 
should be given forms suited for the areas to be K 
treated. The area from which the waves arise 
will be determined by the form of the cathode, 
which should be constructed in accordance with 
the results of the experiments mentioned in earlier 
notes. Precautions should be taken to protect the 
patient from other radiations, charged bodies, 
and electrons, when these are not wanted. 

Electrical Review, December 12, 1903. 

NOTE 178 —ON PASSING THE BETA RADIUM 
RAYS THROUGH A STRONGLY CHARGED 
ALUMINUM PLATE 

It is generally supposed that the field about 
a highly negatively charged plate will repel a 
negatively charged body, though Lenard has 
shown the cathode rays will pass through a 
thin aluminum plate connected with the earth, 
and Madame Curie has said the beta radium 
rays would do the same. The experiment to be 
described may therefore be interesting. It con¬ 
sisted in charging an aluminum plate to a 
potential of two hundred thousand volts and 
observing whether the beta rays from pure 
radium bromide which appeared on the side of 
the plate furthest from the radium could still be 
deflected by a magnet. Fifty milligrammes of 
pure radium bromide enclosed in a non-radiable 
capsule with a mica front were laid on the 
middle of a large insulated glass plate. On the 
capsule almost in contact with the mica front 
was placed a sheet of aluminum. Seven centi¬ 
metres above the plate a fluorescent screen of 
platino-cyanide of barium was supported with 
its surface normal to the central ray of the beam 
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of beta rays employed. The intensity of the 
illumination of the screen was observed. The 
aluminum was charged negatively to two 
hundred thousand volts. No change in the light 
of the screen was seen. The aluminum was 
charged positively to the same potential. The 
light from the screen appeared unchanged. The 
charge on the plate was reversed each second, 
without affecting the light. The thickness of 
the aluminum plate was then made nearly 
sufficient to absorb the beta rays, but the light 
on the screen was not further diminished 
when the plate was charged as before. The 
plate of aluminum was placed in series with the 
outer coatings of two Leydens whose inner coat¬ 
ings were connected with the terminals of the 
electric generator. Each time a spark passed 
between the terminals the aluminum plate was 
the seat of surges, but the light of the screen 
was apparently unchanged. In place of the 
plate a thin paper tray containing a layer three 
millimetres thick of finely divided and somewhat 
oxidized aluminum was used. Each flake of 
aluminum may be supposed to have been 
covered with a film which prevented metallic 
contact between a large number of the flakes. 
The theory was, — with a charged plate the 
charge being confined to the surface might not 
stop a negative charge as well as a mass of 
charged particles. The theory may be incorrect, 
and the supposition that the powdered aluminum 
was a mass of charged particles may be ques¬ 
tioned. The experiments were repeated with 
the aluminum powder with the same results as 
with the plate. In the experiments the beta rays 
after passing through the charged aluminum 
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were deflected by a magnet showing they had 
charges after passing through a field of two 
hundred thousand volts. How is this to be 
explained ? The usual explanation would be 
to attribute the result to their enormous ve¬ 
locity. The following theory, which was ad¬ 
vanced in my earlier notes for explaining the 
mechanism of the cathode stream, may be 
useful. The theory first supposes neither cath¬ 
ode nor beta radium rays are electrons,— 
electricity free from matter, as believed by some 
physicists, — but are charged bodies, that when 
electricity free from matter moves in the cathode 
stream or elsewhere along the lines of convec¬ 
tion or rays, it does not move by convection, but 
by the interchange of partners with the polarized 
ether units in these lines, and when a cathode 
stream or other particle appears to be moving 
with a velocity of the order of light the thing 
measured has little more individual existence on 
its journey than the symbol we call a wave has 
between the source of light and the place of 
observation; what was measured not being an 
individual particle, but the movement of a strain 
point along the line of polarized ether units, the 
only free electron in the ray being the last one 
freed from the last link of the ether chain and 
becoming manifest by uniting with matter as 
a charge. It is probable the transportation of 
matter in the cathode stream — convection — 
is not of the order of the velocity of light as sup¬ 
posed by many, and we may agree with Row¬ 
land 176 who said there was no way of producing 

176 The following quotation from Rowland is given be¬ 
cause it shows his doubt of the present theories of the 
cathode stream, which also have been questioned in these 
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this velocity in such a particle, though it fell 
from an infinite distance on the largest aggrega¬ 
tion of matter in the universe. On the theory 
here advanced, electrons do not stream through 
the solar system with the velocity of light from 
the sun past the earth, but on the contrary there 
is a polarization — to use a convenient and 
sufficiently indefinite term — in the ether in the 
supposed lines of propagation, and when the 
effect of an electron becomes manifest it is pro¬ 
duced as above mentioned by the last one set 
free in the last link of the chain. The theory 
would explain the apparent passage of the beta 
Tays through highly charged aluminum by say¬ 
ing the charges did not get through, the charge 
on the particle as it approached the plate not 
being the same electron as the charge on the 
particle when it left the plate on the other side. 

notes. “ A mathematical investigation always obeys the 
law of the conservation of knowledge: we never get more 
from it than we put in. The knowledge may be changed 
in form, it may be clearer and more exactly stated, but the 
total amount of the knowledge of nature given out by the 
investigation is the same we started with. Hence we can 
never predict the result in cases of velocities beyond our 
reach and such calculations as the velocity of the cathode 
rays from their electro-magnetic action has a great element 
of uncertainty which we should do well to remember. In¬ 
deed, when it comes to exact knowledge, the limits are far 
more circumscribed. How is it, then, we hear physicists 
stating what will happen beyond these limits? Take the 
velocities, for instance, such as that of a material particle 
moving with the velocity of light. There is no known 
process by which such a velocity can be obtained even 
though the body fell from an infinite distance on the largest 
aggregation of matter in the universe. If we electrify it 
as in the cathode rays, its properties are so changed that 
the matter properties are completely changed by the 
electro-magnetic.” 
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Or if we choose to consider the beta radium 
rays as electrons, the same reasoning would 
apply, — the electron whose effect we observe 
on the far side of the charged aluminum plate is 
not the same one that began to propagate the 
effect at the radium. I am indebted to Dr. F. H. 
Williams for the use of some of the pure radium 
bromide with which he is studying the effect of 
the different radium rays on diseased tissues. 

Electrical Review, January 9, 1904. 

NOTE 179 —ON USING LIGHT OF SHORT WAVES 
FOR PRODUCING CHARGED PARTICLES SIM¬ 
ILAR TO RADIUM AND CATHODE RAYS FOR 
THERAPEUTIC PURPOSES ' 

Soon after the Curies discovered radium, 
experiments were made on animals with a salt 
of radium and briefly mentioned in these notes, 
the radiations being recommended for treating 
skin diseases. These recommendations have 
been adopted by others, and radium has proved 
to have the therapeutic properties attributed to 
it. It is customary to consider that the alpha 
and beta rays of radium are charged particles. 
On this account and because radium is expen¬ 
sive a simple way of producing charged particles 
for use in therapeutics may be interesting. The 
method is new in therapeutics, though founded 
on an observation of Lenard, to whom also we 
owe the discovery of the so-called Roentgen 
rays. One method of applying the idea is given 
as an example. Place the patient on an in¬ 
sulated platform connected with the positive 
terminal of an electric generator which is pro¬ 
ducing a so-called uni-directional current of 
high voltage. He is then charged to a high 
potential. From the terminals of a source of 
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high-voltage electricity attach wires to the sides 
of an enclosed portable spark-gap arranged to 
allow terminals of different metals to be used, 
the spark-gap being provided with an insulating 
handle to permit the source of light to be brought 
near any part of the patient. 176 A Adjust the spark- 
gap to give the maximum amount of short ether 
waves. Negatively charged particles will then 
be sent off through an opening in the case. 
They can be made to impinge on any part of 
the patient by bringing the spark-gap into 
suitable position. As the particles penetrate 
several centimetres of air, near contact with 
the skin is not necessary, though as the strength 
of the effect varies roughly as the square of the 
distance, time is saved by having Idle distance 
short. One object of having terminals of differ¬ 
ent metals 177 is to take advantage of any effect 
from the minute particles of metal that are 
thrown off. This method of producing nega¬ 
tively charged particles is applicable to the 
same diseases as are the negatively charged 
particles from radium. It is a convenient 
method of treating some skin diseases, either 
alone or in connection to the short ether waves 
recommended in an earlier note 178 and called 
derma rays, on account of their good effect on 
the skin. Both of these methods have been 
tested on animals, and to a less extent on man, 
during the course of the experiments, a few of 
which have been mentioned in this series of 

notes.-Electrical Review, January 23, 1904. 

176A Refer to Note 179 D for a figure and description. 

177 Aluminum or zinc make good terminals for the pro¬ 
duction of violet and ultra-violet light, especially aluminum. 

178 Refer to Note 176. 
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NOTE 179 A —INSULATING THE SECTIONS 
OF THE INTERCHANGEABLE SECONDARY 
TRANSFORMER DESCRIBED IN NOTES 112, 
137, AND 139 

In Note 112, an open circuit transformer was 
described in which the secondary was con¬ 
structed on a new plan: the sections were not 
imbedded in a large mass of insulating material 
and attached to the tube separating the primary 
from the secondary, but were entirely free from 
this tube and from each other, thus enabling 
any injured section to be taken out and another 
inserted in a few moments even in a coil so 
large as to give a spark a metre long. 

A very considerable number of induction coils 
having spark-lengths up to one metre have since 
been constructed on this principle by Oelling 
and Heinze, the Heinze Electrical Co., and by 
the writer. Closed circuit transformers em¬ 
bodying the principle have been designed 
by Professor Trowbridge and by the writer. 
As these transformers, both of the open and 
closed type, have been satisfactory notwith¬ 
standing adverse criticism of the method of 
construction, it may be worth while to de¬ 
scribe another method of insulating a section 
of the secondary which is quicker and cheaper 
than those described and illustrated in Note 137: 
The two coils of a section are tied to a mica- 
nite plate, as shown in the figures in Notes 112 
and 137, and in Note 179 a, Plate 138, Figure 1. 
Sheets of micanite -Plate 138, Figures 2 and 3- 
having smaller holes are laid on each side, as in 
Plate 138, Figure 4, the whole being put into 
a metal frame -Plate 138, Figure 5-. A metal 
disk -Plate 138, Figure 7- is then placed in the 
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centre of the coils. The frame is converted into 
a deep and narrow trough, as shown in Plate 
138, Figure 6, by screwing on two sides by 
means of bolts and thumb-nuts. Plate 138, 
Figure 8, is a top view of the trough with a sec¬ 
tion inside ready for pouring the ozokerite or 
paraffine about the coils. When the insulating 
material is cold, the sides of the trough are 
removed, the soft rubber sheet lining peeled off, 
and the metal frame and disk gently warmed to 
release the section, the excess of insulating com¬ 
pound being removed with a knife. As stated 
in Notes 112 and 137, this casting of insulating 
material about the coils is not necessary in this 
climate, though during the damp weather of 
August it diminishes the leakage. The coil con¬ 
structed on the plan shown in Note 112 without 
any insulation about the coils has proved du¬ 
rable, being still as good as when constructed, 
though used with an electrolytic interrupter. 179 

Electrical Review, February 6, 1904. 

NOTE 179 B — ARRANGEMENTS OF THE MUL¬ 
TIPLE SERIES SPARK-GAPS, CONDENSERS, 
SOLENOIDS AND TERTIARY COILS OF THE 
INTERCHANGEABLE SECONDARY INDUC¬ 
TION COIL ILLUSTRATED IN NOTES 112, 140, 
141 

In Notes 112, 140, and 141 methods of con¬ 
trolling the series spark-gaps and Leydens of an 
inductorium for exciting X-light tubes for use in 
medical diagnosis were described. The object 
of the present note is to show further details as 

179 A simpler way is to cast a solid block of the insulat¬ 
ing material about the two coils after they are tied to an 
insulating plate. In assembling the coil micanite plates 
are placed between the sections. 
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the coil has proved practical. The reader is re¬ 
quested to first refer to the notes mentioned. 
Plate 139, Figure 1, is an end view of a seventy- 
centimetre coil showing the arrangement of one 
of the two spark-gaps and condensers. The mul¬ 
tiple series spark-gaps, one of which is shown 
at MSG, are operated by cords within reach 
of the observer while making the examination. 
This method of controlling the light is not, how¬ 
ever, so good for general medical examinations 
as that illustrated in Notes 149, 155, 156, though 
particularly suited for the double target X-light 
tubes used in stereo-cryptoscopy, where two 
multiple series spark-gaps on the negative ter¬ 
minal afford a convenient means of adjusting 
the intensity of the illumination produced by 
the X-light from the two targets. To control a 
spark-gap, the observer holds a handle H in 
his hand, raising or lowering the rod R by 
means of the cord C, thus regulating the cur¬ 
rent through the X-light tube which is attached 
to the wire TW and to a similar one on the 
other terminal of the coil. The end of the regu¬ 
lating cord which passes over the pulley PI 
is always vertical over the rod R in whatever 
position the swinging arm SGA may be placed 
to bring the handle H into convenient relations 
with the observer while examining a patient. 

The arrangements of one of the two Leydens 
in the secondary of the inductorium is shown in 
Plate 139, Figure 1. The Leyden LJ is held in 
the metal cup LC, and as it is not attached to 
the cup can easily be removed to allow one of 
a different capacity to be substituted. A Leyden 
can be thrown out of electrical connection with 
the inductorium by raising the arm LR to the 
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position LR 2, shown by the dotted line. This 
can be done by the observer during the exam¬ 
ination by means of a cord. Two strong up¬ 
rights of insulating material support the ball 
CB to which is attached a rod and chain mak¬ 
ing connection with the inner coating of the 
Leyden. This ball and a similar one on the 
other end of the inductorium serve as supports 
for the tertiary coil mentioned in Note 112 and 
shown in the present note in Plate 140, Figure 
2, taking the form of a single coil of wire wound 
on an insulating cylinder and connected at 
each end with the interior coating of the Ley¬ 
dens LJ and LJ 2, by the rods CR and CR 1, 
which also serve as supports. The French 
have for some years used solenoids in thera¬ 
peutics with good results, and as their use is 
extending to this country, it is worth while to 
do what would have been a waste of effort at 
the time Note 112 was printed — namely, to de¬ 
scribe in detail methods of attaching solenoids 
and tertiary coils to the Leyden circuits of the 
inductorium. The solenoid is provided with 
two binding posts B and B 1 for the attach¬ 
ment of cords leading to the patient. Outside 
of the solenoid may be attached a micanite tube 
MT about which are wrapped many turns of 
fine insulated copper wire enclosed in a second 
micanite tube MT 2, the space between being 
filled with a mixture of paraffine and petrolatum. 
The terminals of this coil are attached to bind¬ 
ing posts TP and TP 2, from either or both of 
which wires may be led to the patient, the 
character of the discharge being modified by 
the length of the spark-gap in the secondary of 
the inductorium as well as by the capacity of the 
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Leydens. The currents obtained from this ar¬ 
rangement of a tertiary coil are of considerable 
value in electro-therapeutics. Further modifica¬ 
tions of the discharge are obtained by extra 
spark-gaps. If the solenoid and tertiary coil 
are removed and wires connecting the bind- t 
ing posts B and B i and the patient inserted, 
his body is the seat of surgings of a sim¬ 
ilar type to those obtained from the Leyden 
discharges of a static machine. As these dis¬ 
charges from a static machine were really * 
high-frequency currents, though called by other 
names, it is evident the use of high-frequency 
currents in electro-therapeutics is older than is 
usually supposed. A high-frequency current is 
usually considered to be one from a Tesla coil, 
though Henry many years ago showed all Ley¬ 
den currents were of high frequency, but it was 
not until Tesla, amplifying the work of Hertz, 
published his beautiful researches that high-fre¬ 
quency currents were taken up by the French 
and developed into a valuable system of electro¬ 
therapeutics. Americans are not yet awake to 
their value, though instrument catalogues of 
recent date show one or two firms are beginning 
to manufacture duplicates of English copies of 
French apparatus made imperfectly after Tesla’s 
ideas, instead of adopting his beautiful designs 
and coils with which he has produced the most 
wonderful electric discharges ever developed by 
man, — measured not by centimetres, but ex-, 
tending to many metres. 

Electrical Review, February 6, 1904. 
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NOTE 179 C —ON MERCURY VAPOR IN X-LIGHT 

TUBES 

In former papers the need of keeping mercury 
vapor out of X-light tubes was frequently men¬ 
tioned, but the matter is of so much importance 
it will be made the subject of a separate note. 
Make an X-light tube and connect it with the 
mercury pump. Treat the tube until good 
X-light is obtained. Leave the tube on the 
pump with the connecting valve open for three 
days. Excite the tube and examine it with a 
spectroscope. The mercury lines will be dis¬ 
tinctly seen. The tube will be of a less green 
color. There will be no X-light because there 
is no cathode stream, the current being carried 
by the mercury vapor. Make a new X-light 
tube. Connect it with the mercury pump. Ex¬ 
haust until the resistance is equal to twenty 
centimetres of air. Stop the current for ten 
minutes to allow the resistance of the tube to 
rise. Start the current. The resistance will be 
so much higher a Geissler effect will appear in 
the pump, the tube becoming abnormally white. 
On examination with the spectroscope the mer¬ 
cury spectrum will be seen. Two hours’ pump¬ 
ing may be required to produce a suitable quality 
of X-light. These experiments illustrate in a 
marked degree what frequently happens in a 
less degree, without the cause being known, in 
the routine pumping of X-light tubes. It may 
be said no one agent is so frequently the cause 
of trouble in the preparation of X-light tubes as 

mercury. Electrical Review, February 6, 1904. 
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NOTE 179 D —ON THE CONSTRUCTION OF A 
TRANSFORMER FOR ETHER AND ELECTRON 
THERAPEUTICS 

It has been repeatedly shown in earlier papers 
that alternating currents were not suited for ex¬ 
citing the primary of a transformer to be used in 
operating X-light tubes for use in diagnosis 
where a steady light and delicate adjustments 
were necessary, unless means of rectifying the 
current in the secondary were employed. The 
best methods will be illustrated in a future note. 
Unrectified currents are, however, of value in 
tubes for therapeutic purposes where a steady 
light and delicate adjustments are of less impor¬ 
tance than the ability to use large currents for 
long periods without the annoyance of a break 
in the primary circuit. No breaks at present 
available are perfectly satisfactory, as they waste 
energy in heat and require attention. Apparatus 
for physicians requires to be as simple as pos¬ 
sible. For anything in the shape of mechanism 
which distracts attention from the patient is 
objectionable. The transformer here illustrated 
is valuable for diagnostic work, — if a rectifier 
or a double-focus tube is used, — and for thera¬ 
peutic purposes; especially for exciting my 
derma-ray tubes, 180 which when placed in a case 

180 Refer to Note 176, and for description of tubes to 
Notes 166 and 167. As one of my friends has recently said 
derma rays were X-rays, it may be well to mention a dif¬ 
ference. When Lenard brought the cathode rays out of a 
vacuum tube, he found he was observing a complex radia¬ 
tion. Though he did not give separate names to his rays, 
any one who will repeat his experiments will find both 
X-light and derma rays. Roentgen, finding that some of 
Lenard’s rays would show the bones, gave to these rays a 
specific name, — the X-rays, — and in these notes the term 
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with a handle, as shown in Plate 142, Figure 2, 
and connected with the transformer by flexible 
cords, are very convenient to operate and give 
little more trouble than an incandescent lamp. ^ 
When this transformer is excited by the ordinary 
one hundred and ten volt, sixty-cycle street 
current, the current being used to light a single 
focus X-light tube, the same clear demarcation 
of the tube is seen as when it is excited by the 
so-called unidirectional currents from static 
machines. The anode line is as sharp. The 
tube in front of the anode is bright yellow, 
behind the anode blue, whichever way the 
tube is connected with the transformer. 181 To 
secure the greatest efficiency from the trans¬ 
former, a special dynamo is required in 
which t he rate of change is higher than in 

derma rays has been applied to other Lenard rays which do 
not show the bones because they are too much absorbed by 
the superficial layers and too much scattered in the tissues. 
They penetrate black paper and pass through thin layers 
of glass, in these ways differing from ultra-violet light. 
After passing through thin glass or black paper, they will 
illuminate a screen of platino-cyanide barium. They are 
produced from a tube, whose resistance is so low the par¬ 
ticles of the cathode stream do not strike the target with 
sufficient velocity to produce X-light, though X-light can 
be obtained from a derma-ray tube if the generator has 
sufficient electromotive force to drive the cathode stream 
particles rapidly through the dense mist of a low-resistance 
tube. The name derma rays was selected to distinguish 
these Lenard rays from others because of their good effect 
in skin diseases, due to their being largely absorbed by the 
superficial tissues which they ionize. 

181 When powerful transformers are employed in thera¬ 
peutics, especially when they are used to excite vacuum 
tubes which are brought in contact with the body or in¬ 
serted in the mouth or other cavities, insulating platforms 
should be used. 
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commercial alternating circuits. This plan of 
exciting an open circuit transformer has already 
been recommended. 182 The method is not likely 
to be much used at present because of the ex¬ 
pense of the special dynamo. On this account 
the transformer was constructed to use the street 
alternating one hundred and ten volt, sixty-cycle 
current, or where this was not available a small, 
commercial dynamo producing a similar cur¬ 
rent. 183 For a transformer of this type when 
used to produce ultra-violet light or electrons for 
therapeutics, the primary may have four sections 
each of forty-nine turns of number ten double 
cotton-covered copper wire. The secondary 
may be in thirty-eight coils, each containing nine 
hundred turns of number thirty-two double 
cotton-covered copper wire. For the method 
of preparing, insulating and connecting these 
coils refer to Notes 112, 137, 179 a, where these 
matters are fully illustrated in connection with 
open circuit transformers. The primary is 
arranged to use the sections in series, each sec¬ 
tion independently, or two or more in parallel.^ 
The voltage which may be obtained is always 
sufficient for the ultra-violet or electron arc 
when the transformer is excited by the current 
mentioned. Where a lower voltage is desired 
from the secondary, it may be obtained easily, 
as the variable potential principle illustrated and 
described in Notes 112,137, and 140 is employed 
in the construction of the secondary. When a 
higher voltage is required, instead of arranging 

182 Refer to Note 159. 

183 A twelve-hundred watt dynamo giving both alter¬ 
nating and pulsating currents costs about one hundred and 
forty dollars. 
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the secondary and primary as in Plate 141, 
Figure 1, they may be equally divided on the 
two arms as in Plates 142, 143, 144, 146, and 
147, Figures 3, 4, 5, 7, and 8. As there are tv/o 
secondaries, there are double the number of 
turns of wire, because the number of sections is 
doubled. The two last forms are more suitable 
for exciting vacuum tubes used to produce derma 
rays, as the reserve of energy allows the tubes 
to be worked over a greater range of resistance v 
by means of spark-gaps in series with the tube. 184 
Transformers of this type are convenient for 
exciting the primary of a Tesla coil for use in 
therapeutics. Designs will be given in a future 
paper on Tesla coils which have been made to 
form part of the transformers illustrated in this 
note. These types of transformers are perhaps 
the most convenient source of ultra-violet light 
to be used directly or for the production of 
electrons, as recommended in Note 179, for 
ionizing the tissues in skin diseases. For these 
purposes the arc should be between aluminum 
terminals, as Lyman, who has photographed the 
spectrum below 1200, has found strong lines 
there from aluminum. For making electrons 
by allowing short ether waves to strike a nega¬ 
tively charged body -the electrons being used 
to ionize the molecules of skin diseases by 
placing a patient on an insulated platform and 
charging him positively as described in Note 
179- the spark-gap of the transformer having 
aluminum terminals is mounted on an insulat¬ 
ing handle to enable the physician to move the 


184 Refer to Notes 6, 39, 72, 112, 160, for value of high 
potentials in X-light work. 
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source of electrons freely. 185 The arc and shield, 
being attached to the generator by flexible cables, 
allow any part of the surface of the body to be 
treated. The arc may be placed at the focus 
of a parabolic shield mounted on the same 
insulating handle, the shield being connected 
with the negative terminal of the same source 
of electricity whose positive terminal charges 
the patient. Whether the shield takes the form 
of a parabola, a part of a sphere or a flat surface, 
the physician should be protected from the 
energy, as already insisted on in connection 
with X-light, derma rays, and high-frequency 
discharges. Whatever form of energy is used 
in electro-therapeutics, it should be remembered 
ionization is the result to be brought about. 
These hinged Faraday rings are also con¬ 
venient means of lighting electrodeless vacuum 
tubes for general therapeutical purposes. One 
pole of the secondary may be attached to one 
end of a large solenoid whose other end is con¬ 
nected with the vacuum tube by a flexible con¬ 
ductor, the inner coatings of the Leydens being 
united and the spark-gap in the secondary cir¬ 
cuit made too large for a discharge to take place 
between the terminals, the current going back to 
the other terminal through the ether silently and 
unguided by a wire. This method is illustrated 
in Plate 150, Figure 13. It is useful among other 


185 When the transformer is used to develop ultra-violet 
light to be used directly or for the production of electrons, 
a large amount of irritating gas is formed by the com¬ 
bination of the nitrogen and oxygen of the air. A flexible 
rubber tube should have its open end placed near the spark, 
the other end being connected with an aspirator, which will 
remove the gas. 
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things for treating dilation of the stomach and 
pulmonary tuberculosis. During these investi¬ 
gations it was sometimes found desirable to 
combine derma rays with these electrodeless 
vacuum-tube treatments, as in eczema. In 
these cases a derma-ray tube was substituted 
for the ordinary electrodeless low-vacuum tube, 
the cathode of the derma-ray tube being attached 
to one pole of the solenoid in the way shown 
in Plate 150, Figure 13. The anode of the 
derma-ray tube had no metallic connection with 
the Faraday ring. When the derma-ray tube 
was brought in contact with the skin, in addition 
to the deeper effects obtained from an ordinary 
electrodeless tube, derma rays were produced 
for the treatment of the skin. The usual way 
of attaching a derma ray tube to the second¬ 
ary of the Faraday ring by both terminals is 
illustrated in Plate 149, Figure 12. With this 
method the amount of derma rays produced far 
exceeds that yielded by the tube when only 
one terminal is connected, and many of the 
other electrical effects are too small to be con¬ 
sidered. During these investigations a consider¬ 
able number of other new electrical treatments 
have been used which will be described later 
if the matter is of sufficient interest to war¬ 
rant taking the necessary time to write the 
descriptions and make the illustrations. 

Electrical Review. 

NOTE 179 E —ON LIMITING THE SPACE OF 
STRAINED ETHER PRODUCED BY A WIRE 
GUIDING AN ELECTRIC CURRENT USED IN 
THERAPEUTICS 

When it is desirable to immerse a patient 
in ether which is being rapidly polarized and 
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depolarized by means of a varying electric 
current, it is customary in France to place him . 
in a solenoid. If the arms or legs are to be 
treated, they are placed in smaller solenoids. 
When a limited area of the trunk, as a shoulder, 
is to be treated, an encircling solenoid is not 
suitable, for it is unwise to subject healthy 
tissues to therapeutic agents. In these cases, 
it is best to use a principle new in therapeutics, 
-that of limiting the disturbance in the ether 
by surrounding the wire,- which may be in the 
form of a flat or extended spiral, either straight 
or flaring, — with a metal surface, the metal 
shield having an opening toward the area to be 
treated. A number of such devices should be 
on hand to suit different cases. No figures are 
given, as the object of the note is to call attention 
to a principle which is of considerable value in 
therapeutics and not to illustrate special forms 
of apparatus. In earlier notes the importance 
of limiting the direction of escape of X-light, 
derma rays, and of the energy from the radio¬ 
active bodies was insisted on, and this note is 
written to extend the principle to other agents 

USed in electro-therapeutics. Electrical Review. 


NOTE 179 F — ON AN ARRANGEMENT OF A ME¬ 
CHANICAL PUMP FOR EXHAUSTING VACUUM 
TUBES FOR USE IN MEDICINE 

In earlier notes the only pumps illustrated 
used mercury because they could be made 
for a few dollars by experimenters. As mer¬ 
cury pumps may introduce mercury vapor 186 into 

186 In his experiments with radium bromide, Curie used 
two U-tubes cooled by liquid air to prevent mercury vapor 
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vacuum tubes, where its presence is objection¬ 
able, an arrangement of a mechanical pump in 
connection with a cooling closet for the pump 
and hot closet for the tube is now illustrated, 
notwithstanding the great cost of the mechani¬ 
cal pump, because for low vacua the exhaustion 
is more rapid than with a mercury pump. The 
same precautions must be used to keep water 
vapor out of the pump when standing unused 
as have been recommended in earlier papers in 
connection with mercury pumps. Therefore a 
glass tube should be attached to the mechanical 
pump by a ground joint, instead of by a rubber 
tube, the joint being provided with a cup which 
when filled with oil will act as a seal. The 
other end of the tube should have a stopcock 
which must always be closed before the X-light 
tube is removed from the pump. Above the 
stopcock there should be a second similar 
ground joint for connecting the X-light tube. 
The same precautions recommended earlier for 
removing most of the air and water vapor from 
the vacuum tube by a hand pump before it is 
connected with the mechanical pump should be 
employed. The mechanical pump should be in 
a closet similar to those already shown in con¬ 
nection with mercury pumps, and illustrated 
in Plate 151, Figure 1, provision being made 
for inserting ice to lower the temperature dur¬ 
ing hot weather to reduce the tendency of oil 
vapor to enter the vacuum tube. Oil vapor 

from entering the tube. Whenever liquid air becomes 
available, X-light tubes, in which high vacua are needed, 
should be exhausted with a mercury pump arranged in this 
way, as no mechanical pump tested during these experi¬ 
ments was found practical for producing a high vacuum. 
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is less objectionable than mercury, for by 
raising the temperature of the tube oven it 
may be burnt out as directed in earlier notes, 
which should be consulted. 

NOTE 179 G —FURTHER EXPERIENCE IN RE¬ 
GENERATING X-LIGHT TUBES BY INTRO¬ 
DUCING HYDROGEN BETWEEN THE MOLE¬ 
CULES OF A PALLADIUM TUBE FORMING 
PART OF THE WALL OF THE X-LIGHT TUBE 

After deciding to reprint some of these papers 
it seemed worth while to add another note on 
regenerators. The hydrogen theory stated in 
these notes may not be accepted; but the ex¬ 
perience gained during the last seven years in 
using palladium as an intermolecular hydro¬ 
gen regenerator for X-light tubes has proved 
the method to be valuable, therefore atten¬ 
tion is again called to it by an appeal to the 
eyes through the illustration on Plate 152. If 
the only proof that hydrogen was introduced 
in this way depended on the statements made 
in these papers it might be considered in¬ 
sufficient, but fortunately the method was 
brought to the attention of ProfessorTrowbridge, 
who used it in some of his investigations 
on hydrogen, which are the most extensive that 
have been made. Trowbridge found hydrogen 
was introduced. The only objection to my 
intermolecular regenerators has been the diffi¬ 
culty in making them. Seamless palladium 
tubing can now be obtained, therefore the con¬ 
struction of the regenerators presents no difficulty. 
In addition to a regenerator every X-light tube 
which is to be excited by a powerful coil requires 
an automatic regulator to lower the starting 
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resistance and maintain the working resistance 
at the proper point to insure the X-light being 
of the desired quality. This has been fre¬ 
quently described and illustrated in earlier notes. 
It is again mentioned because many tubes 
are made without automatic regulators or with 
complicated and unsatisfactory forms. The 
palladium regenerator shown in Plate 152 is 
a thin palladium tube closed at the outer end 
and sealed into the X-light tube at the open 
end. The regenerator may be operated by heat 
or electrolytically, to store the palladium with 
hydrogen. As shown in the illustration, its 
supporting glass tube is used for the attachment 
of one part of the automatic regulator. In using 
the automatic regulator the spark-gap SG is 
made of the desired length, seven millimetres, 
for example. The current which cannot pass 
between the terminals of the X-light tube, 
on account of its initial high resistance, goes 
through the wire RW to the wire SWG, jumps 
through the ether of the spark-gap SG to the 
movable wire MW, then through the auto¬ 
matic regulator bulb B to the stem TS back to 
the electric generator, liberating water vapor 
from the chemical in the regulator bulb, which 
lowers the resistance of the X-light until a 
normal cathode stream can form, when the 
vapor is reabsorbed to be given off again if 
the resistance to the continuation of the cathode 
stream becomes too great. 

NOTE 179 H — ON X-LIGHT BATHS 

In earlier notes the importance of studying 
the effects of X-light on internal diseases was 
pointed out. Experiments on animals were 
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described which showed when the proper kind 
of X-light was used, the source being at the 
right distance, profound internal effects could 
be produced without burning the skin. In tak¬ 
ing advantage of the powerful ionization which 
X-light produces on internal tissues during at¬ 
tempts to treat internal tuberculosis and cancer, 
the patient should be immersed in an X-light 
bath, as was done with the guinea pigs -used 
in some of these experiments-, for not only the 
chief apparent seat of the disease may re¬ 
quire treatment, but also smaller unknown and 
scattered areas. A special diaphragm plate is 
required for the X-light tube box. In this case 
the metal forming the diaphragm plate, instead 
of being non-radiable, should be somewhat 
radiable. The beam of X-light which passes 
unimpeded through the opening of the dia¬ 
phragm is adjusted to cover the apparently 
diseased area, while at the same time the sur¬ 
rounding tissues, which may be the whole or 
a part of the body outside this area, are bathed 
in X-light of less intensity coming through the 
radiable metal of the diaphragm plate. The 
patient should be placed on the revolving plat¬ 
form shown in Note 162 and turned during 
the exposure, as this diminishes relatively the 
duration of the exposure of any part of the skin. 
These X-light baths have been extensively used 
during these experiments on guinea pigs, and 
have been found practical on man. 

NOTE 179 I —A GROUPING OF SOME OF THE 
AXIOMS MENTIONED 

In an X-light tube the space enclosed by the 
glass walls should vary directly with the rate 
of using electrical energy in the tube. 
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In an X-light tube the size of the cathode 
should vary directly with the rate of discharging 
electricity from its face, and with the size of 
the surges. 

In an X-light tube the target should be cooled 
when it is struck by a powerful cathode dis¬ 
charge. 

In an X-light tube the target should be placed 
at the focus of the cathode discharge. 

In an X-light tube the distance between the 
cathode and the target should be capable of vari¬ 
ation, or there should be an automatic regulator. 

In pumping X-light tubes the X-light should 
not strike the observer. 

In pumping X-light tubes they should be en¬ 
closed in a non-radiable oven. 

In pumping X-light tubes water vapor should 
be excluded from the pump. 

In pumping X-light tubes mercury should be 
kept out of the tube. 

In pumping X-light tubes the removal of the 
gases is but a part of the work, the value of 
the tube depending also on the electrical treat¬ 
ment of the terminals. 

In pumping X-light tubes they should be hot, 
and the pump should be warm, if a mercury 
pump. 

In pumping X-light tubes the necessary 
amount of gases should be removed from the 
glass and the interior of the tube before they 
are electrically taken from the terminals. 

In pumping X-light tubes the absence of 
leaks should be insured before the electrical 
treatment of the terminals begins. 

In pumping X-light tubes the amount of 
electrical energy to be afterward used with the 
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tube should be known, the terminals being 
treated to bear that amount. 

In using X-light the source should be in a 
non-radiable tube box from which no X-light 
can escape except the smallest beam which will 
serve the purpose. 

In using X-light it should not strike the 
observer. 

In using X-light selective filters should be 
employed to strain out undesirable radiations. 

In using X-light the fluorescent screen should 
be covered on the side toward the observer with 
a plate of heavy lead glass as a protection from 
the X-light 

In using X-light with a cryptoscope the walls 
of the instrument should be non-radiable to 
prevent the entrance of X-light except in the 
direct beam. 

In using X-light with a fluorescent screen, 
whether open or enclosed in a cryptoscope, the 
surface of the screen should be held normal to 
the central ray of X-light employed. 

In making photographs by X-light, only the 
beam arising from the radiant area of the target 
should be allowedto strike the photographic plate. 

In making photographs by X-light the central 
ray of the beam of X-light employed should strike 
the photographic plate normal to its surface. 

In making photographs by X-light the place 
where the central ray of the beam employed 
strikes the plate should be automatically re¬ 
corded on the negative. 

In making photographs by X-light the posi¬ 
tion and distance of the source of X-light should 
be automatically recorded on the negative. 

In making photographs by X-light the object 
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being photographed should be enveloped in a 
non-radiable covering which will admit only 
the X-light in the direct beam employed. 

In using X-light in medicine the examination 
room should be fumigated every night. 

In using X-light in medicine the apparatus 
should be sterile. 

In using X-light in medicine none should 
strike the patient except the smallest beam 
which will cover the area to be examined, pho¬ 
tographed or treated. 

In using X-light in diagnosis, to avoid undue 
exposure of the patient, the X-light should be 
produced in surges, each of the shortest possible 
duration, with as long periods between as are 
compatible with a light apparently steady, ad¬ 
vantage being taken of the persistence of vision 
and of luminescence. The more luminescent 
the salt of the fluorescent screen, the shorter 
the surges may and should be, with moving 
organs like the heart and lungs. 

In using X-light in medicine, the physician 
should be able to make all the adjustments of 
the light without removing his eyes from the 
image on the fluorescent screen. 

In using X-light in medicine, the physician 
should be able to orient in relation to the patient 
and the source of X-light at all times during an 
examination without removing his eyes from 
the image on the fluorescent screen. 

In using X-light in therapeutics, its waves 
should be such as are most absorbed by the 
diseased tissues. 

In using X-light in therapeutics, the waves 
should be as long as can be employed without 
injury to the overlying tissues. 
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In using X-light in therapeutics, the distance 
of its source from the surface of the body 
through which the X-light enters should vary 
directly 187 with the distance of the diseased tissue 
below that surface. 

In using X-light in therapeutics the distance 
of the diseased tissues below the surface of the 
body through which the X-light enters should 
determine the form of vacuum tube to be 
employed. 

In using X-light in therapeutics the nearer 
the diseased tissue is to the surface of the body 
through which the X-light enters, the nearer the 
source of X-light should be to the nearest wall 
of the vacuum tube. 

In using X-light in treating diseases of the 
outer surface of the body, the X-light tube should 
be in a portable non-radiable case from which 
no X-light can escape except toward the dis¬ 
eased tissues, the tube box being provided with 
a handle to allow the tube to be moved over the 
diseased area. 

187 Directly is used as the opposite of inversely and to 
mean that the further the disease is below the surface, the 
further the source of X-light should be above the surface. 
It is used broadly and does not imply if the disease is a 
certain distance below the surface, the source of X-light 
should be an equal distance above the surface. Refer to 
earlier notes for details. The following is a more general 
statement. In using in therapeutics radiations which have 
the power to pass through the body, the distance of their 
source from the surface of the body through which the 
radiations enter should vary directly with the distance of 
the diseased tissue below that surface when the radiations 
vary in intensity approximately as the square of the dis¬ 
tance, — the further the disease is below the surface, the 
further above the surface should be the source of the 
radiations. 
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In using X-light in treating diseases of the 
outer surface of the body, the source of X-light 
should be at the wall of die vacuum tube. 

In using X-light in treating diseases of the 
outer surface of the body, the area to be 
treated should determine the area of the tube 
wall from which X-light should originate. 

In using X-light in treating diseases of the 
outer surface of the body where the vacuum 
tube is brought in contact with the skin, the 
area of the wall of the tube from which X-light 
arises should be cooled. 

In using radio-activity, the source of the energy 
should be in a case from which no radio-activity 
can escape except in the required direction. 

In using radio-activity, the investigator should 
be protected from the energy. 

In using radio-activity in medicine, the beam 
of energy striking the patient should be the 
smallest which will cover the area to be ex¬ 
amined, photographed or treated. In using 
radio-activity in medicine, the distance of the 
source of energy from the surface of the body 
through which the energy must pass should 
vary directly with the distance of the diseased 
tissue below that surface; the nearer the dis¬ 
ease to the surface, the nearer the source of 
energy should be to the surface. 

Electrical Review, December 12, 1903. 


NOTE 180 —WHY SHOULD SUCH DISSIMILAR 
AGENTS AS ETHER WAVES AND CHARGED 
PARTICLES SHOW SIMILAR CURATIVE 
POWERS? 

It is generally known that X-light, usually 
supposed to be a motion of the ether, has thera- 

377 


(C) Jeff Behary 2019 


417 



NOTES ON X-LIGHT 

peutic properties. It is less well known, though 
proved by experiment, that other ether waves 
originating in a vacuum tube and called derma 
rays have similar properties. 188 It is generally 
known that radium, which gives off charged 
particles, has therapeutic properties. It is less 
known, though proved by experiment, that 
charged particles given off from a negatively 
charged body illuminated by ultra-violet light 
have similar properties. 189 At present ether 
waves and charged particles appear dissimilar. 
When similar results are produced by dissimilar 
agents the philosophical mind seeks the reason. 
In the case of the similar therapeutic properties 
of ether waves and charged particles the results 
are due to a power possessed in common of 
producing ions. When the molecules of the 
human body are ionized or broken, the results 
are similar though the active agents are unlike. 
This theory, which has been used in experi¬ 
ments some of which have been mentioned in 
these notes, applies also to therapeutic results 
obtained from longer ether waves and charged 
particles from other sources in general use in 
electro-therapeutics, and therefore is a useful 
generalization to be used in investigation, and 

in therapeutics. -Electrical Review, February 6, 1904. 

188 Refer to Notes 176 and 179 D. 

189 Refer to Note 179. 
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NOTE 181 —ON USING RADIO-ACTIVE SUB¬ 
STANCES IN X-LIGHT AND DERMA RAY 

TUBES 

In Note 115, Electrical Review, February 2, 
igoi, an X-light tube with a radio-active cathode 
was described and illustrated, the radio-active 
substance — impure radium chloride — forming 
the face of the cathode. In another experiment 
the radio-active substance was placed in a re¬ 
ceptacle and covered with a thin plate of alumi¬ 
num forming the concave side of the cathode. 
The object of the experiments was to see if the 
life of the cathode stream could be prolonged by 
any properties of the radio-active substances; 
for use increases the resistance of a vacuum 
tube until the cathode stream does not form. 

To overcome the resistance, hydrogen has 
been recommended, and various methods of 
operating a hydrogen regulator have been given, 
the best perhaps being the introduction of the 
gas through the intermolecular spaces of a pal¬ 
ladium tube forming part of the wall of the 
vacuum tube. Regulators of this kind have 
been shown in Note 50, Figure 52, Electrical 
Review, February 15, i8gg ; Note 62, Figure 57, 
Electrical Review, April 26, i8gg; Note 86, 
Figure 68, Electrical Review, February 7, igoo. 
Instead of hydrogen, radio-active substances 
were employed, as they continually produce 
hydrogen as well as helium. The radio-active 
substance used in most of the experiments was 
radium chloride of an activity three thousand 
times that of uranium. It was placed in a small 
tube attached to the X-light tube and held in 
place with a plug of glass wool. If the rate at 
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which the gas is liberated from the radio-active 
substance is not rapid enough to keep down the 
resistance of the X-light tube, a more rapid 
escape can be produced by heating. The most 
practical arrangement for producing this sudden 
liberation was a modification of the plan de¬ 
scribed in Note 138, Electrical Review, May 3, 
1902. The radio-active material was mixed with 
a conducting powder and packed in a tube as 
shown at HR, Figure 2, Electrical Review, De¬ 
cember 12,1903. This tube was placed in shunt 
circuit allowing the generator used to excite the 
X-light or derma ray tube to produce at will the 
necessary heat in the radio-active substance to 
liberate sufficient material to cause the cathode 
stream to start, the current then being automati¬ 
cally shut off to prevent the rapid liberation of 
more material. Rutherford having shown that 
his emanation gave rise to the excited activity 
discovered by the Curies, and that the excited 
activity could be condensed on a negatively 
charged wire instead of being indiscriminately 
deposited on all surrounding substances, — the 
wire reaching an activity ten thousand times as 
great as the thoria from which the emanation 
arose, — experiments were tried in which the 
cathodes of the X-light tubes containing the 
radio-active substances were kept charged nega¬ 
tively when the tubes were not in use, to see if 
the condensation on the cathodes could prolong 
the life of the cathode stream. Now that radio¬ 
active substances of considerable intensity are 
easily obtainable, these methods are of interest. 

Electrical Review, July 30, 1904. 
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A ctinic light, 299 

Allsop, quoted, 201, 202 
Alpha radium rays, 332 n., 354 
Alternating currents, for produc¬ 
tion of X-light, 294, 307, 308 
not at present suitable for 
therapeutic use of X-light, 
179 . 234 

Aluminum, compared with plati¬ 
num in reference to its use 
as a cathode, 15 n., 41,42,126, 
M3 

covering a platinum target with, 
4i 

transparency of, 124-126 
Aluminum screen, not a protection 
against X-light bums, 195 
Amalgamation of gas and metal in 
terminals of X-light tube, 113, 
118, 1x9, 177 

Amperage, effect on relative trans¬ 
parencies of increasing the, 
11, 15, 16, 33 

the amount of X-light depends 
upon the amperage utilized at 
the target, 22, 48, 52 
Anatomy, use of X-light in, 258, 
263 

Andrews, W. S., 231 
Animals, X-light can kill, 174 

necessity of testing new ther¬ 
apeutic agents on, 175 
experiments on, 193-198, 235- 
237 

Anode of X-light tube, direction of 
cathode stream in regard to, 
19, 114, 131, 132, 319 
advantages of its being sepa¬ 
rate from the target, 20, 37 
disadvantages, 71 
holes made in, 25 
conditions appearing when it 
is behind the cathode, 20, 

50 


Anode of X-light tube — continued 
invention for cooling the stem 
of the, 26 

why there is more light when 
the target is also the, 71, 308, 
319 

concave, 60, 61 

target-anode with a slit, 74, 
75 

grounding the, 76 
why X-light arises from, rather 
than from the cathode, 108, 
109 

attraction of, for the cathode, 
131, 217 

Anode rush, position of the cathode 
in regard to, 24 

its effect on the target, 25, 26, 
54 . 67 

character of the deposit it pro¬ 
duces on tube-walls, 54, 55 
also, 45, 48 

Anthony and Thompson’s book on 
X-rays, quoted, 18 

Apparatus, X-light, for physicians 
in the country, 146-159 
required in pumping X-light 
tubes, 335-342 

See also Box, Tube-holder, 
X-light tube, etc. 

Apps, his repairing of polytechnic 
coil, 202 

Arrhenius, his theory of solution, 
121 

Atom, Thomson’s theory of, 121 
structure of the, as seen by 
cathode rays and X-light, 
122-127, 138-143 
compound, 136 

Atomic weight, 30 

Austral, term taken from Maxwell, 
97 “• 

A. W. L. tube, 141. See X-light 
tube 
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B ARKER, G. F., his Roentgen 
Rays cited, 80, 308 
BaskerviUe, cited, 241 
Baths, X-light, 371, 372 
Becquerel light, 135 
Bell, an X-light tube that was a, 75 
Beryllium, window of, in X-light 
tube, 14 

considered as a cathode metal, 
3i 

Beta radium rays, 331 n., 332 n., 
350-354 

Blackening of the X-light tube, 
causes of, 9, 10, 71, 341 n. 
Blindness from X-light, 238 
Bodlander, cited, 330 n. 

Body, cavities of, X-light treat¬ 
ment of, 2-5, 311, 320 
Bones, examination of, by X-light, 
11, 16, 258 

in anthropo metrical signal- 
ment, 263, 264 

Boreal, term taken from Maxwell, 
97 n- 

Box, non-radiable, for X-light 
tubes, described, 42, 99, 100, 
239-242 

necessity of, 149, 175, 223, 260, 
374 

should turn through two verti¬ 
cal arcs, 240, 285 
holder for, 239, 280-288 
shutters for, 241, 242, 323-325 * 
slides for, 286, 287 
also, 94, 149, 150, 163, 254, 291 
Break, a, not a necessary part of 
an induction coil, 394 
Break, electrolytic, 171, 172, 180 
moving the platinum terminal 
of, 298 

Bromide, radium, 328 n., 333, 344 n., 
354 

Brush discharge, liquid, 51 
Burning, from a vacuum tube not 
generating X-light, 17, 174, 
193 , 314 

with or without external bums, 
174, 193, 223 

experiments in proof of, 193- 
198, 223, 281 

C AMERA, oral, for X-light pho¬ 
tography, 3, 4 

Camera, reflecting crypto- 
scopic, 2 

illustrated and described, 275- 
279 


Camera — continued 
also, 305 

Cancers, 262 

internal, might be favorably 
affected by X-light, 177 
proposed treatment of, by 
radium, 331 

Carbonate, radium, 330 n. 

Cathode, the relation of the cathode 
rays to the surface of the, 6. 7 
form of the cathode stream, 7 
movable, g, 22, 23, 216 
compared to a rapid-firing gun, 
9 , 50 

form and degree of curvature 
of the concave, 11 
annular, 13 

conditions appearing when the 
anode is behind the, 20, 50 
loading the cathode gun, 23, 50 
why there is a critical position 
for the, 24 

lateral discharge, 32, 39 
the size of, 38-40, 182, 183, 373 
position of,inthetube,40,50,220 
acts as a condenser, 40 
should be in proportion to the 
size of the surges, 40, 4g, 166 
perforated, 40, 88 
is a magazine arm highly 
charged with hydrogen bul¬ 
lets, 74, 78, 100 

vibration of, causing the tube 
to ring, 75, 76 

massive, advantages of, 78 
experiment with a mercury, 90, 
95 

more available gas particles 
may be held by the, than by 
the anode, 109 
bifocal, 115, 132 
a reserve, 116 

attraction of the anode, 131, 217 
a mercury, 133 
a radio-active, 135 
balanced cathodes, 160 
cathodes of radio-active sub¬ 
stances, 160 

cathodes for powerful surges, 
166 

in two pieces, 183 
an exhausted, is surrounded by 
a glass tube, 187 
placed in an annex, 220 
early form of, 232 
disadvantages of concave, in 
therapeutics, 311 
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Cathode — continued 
flat, 312 
convex, 313 

concave, of short curvature, 314 

Cathode discharge, not independ¬ 
ent of the position of the 
anode, 20, 50 
lateral, 32, 39 

Cathode metal, molecules of, 
should correspond in molecu¬ 
lar weight with those of the 
residual gas, 30 

should have the lowest possible 
weight, 30 

molecular weight of different 
metals compared, 30-32 
particles of, always deposited 
on the walls of an X-light 
tube, 31. 32, 133 

aluminum, 15 n., 30, 41, 42, 
126, 133, 143, 219 
magnalium, 347 n. 
mercury, 90, 95, 133, 134 
platinum, 15 n., 30, 41, 128, 133, 
H3 

zinc, 30, 32, 88, 347 n. 

Cathode rays, relation of, to the 
surface of the cathode, 6, 7 
direction of, in regard to the 
anode, 18, 19 

the structure of the atom as 
seen by, 122 

Cathode stream, focus of, 7, 8, 182 
why the focus of, is beyond the 
centre of curvature of the 
cathode, 7, 8, 308 
spreading of, 7, 8, 55 
does it go forward in a high 
vacuum ? 18, ig 

direction of, in regard to the 
anode, 18,19, 114,131,132, 319 
Varley discovered the, 54 n., 64 
depends upon gas amalga¬ 
mated with the terminals, 
113, 118, 119, 177 
may be deflected by a magnet, 
122, 123 

theory that only one corpuscle 
can be detached from an 
atom, the remainder of the 
atom being positive, dis¬ 
proved, 134 

importance of a discontinuous, 
172 

gases of, 180 
spectrum of, 180 
the sources of the, 187 

383 


Cathode stream — continued 

theory of its mechanism, 107- 
icg, 352, 353 

Cathode stream particles, move in 
a curved line, 7 n., 75 n., 131, 
308 

focus of, 8, 48, 131 
raised to a higher temperature 
by striking a platinum than 
an aluminum target, 15 n., 45. 
See Cathode metal 
wave-length depends on the 
velocity with which they 
strike the target, 22, 36, 37, 
52 

wave-length of X-light depends 
upon the temperature of, 35, 
36, 46, 47, 52 

high temperature of, the cause 
of X-light, 36, 47, 127, 168, 
308 

often of larger size than usually 
estimated, gi n., 133 
the charge on the, g2, 93, 132 
size of, 123, 128, 129, 132, 136 
have a familiar spectrum, 125, 
126, 309 

made up of sub-atoms, 125, 

142, 309 

that they are the ultimate units 
of electricity disproved, 125, 
134-137, 309, 310 
that they are the ultimate units 
of matter disproved, 125, 126, 
136. 137. 309 
speed of, 128, 129, 132 
relation between the charge 
and the mass, 128, 129 
that they are those liberated 
by ultra-violet light from a 
charged body disproved, 135 
that they are those producing 
Becquerel light disproved, 
135 

temperature, depends on the 
angle at which they 
strike the target, 13, 47 
on the nature of the target, 
16, 17. 47 

on the temperature of the 
target, 35, 36, 47 
on the velocity with which 
they strike the target, 36, 
37. 47. 8 2, 168 

velocity, depends on the elec¬ 
tro-motive force, 10, 11, 
15. 43. 44. 47 
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Cathode stream particles, velocity 
— continued 

on the degree of the vacu¬ 
um, 10, 15, 47 , 
on the weight of the par¬ 
ticles, 30, 48, 91, 132, 

133 

on harmony between the 
vibrations of the exciting 
current and the tube, 32- 
35. 47. 48 

on the distance of the tar¬ 
get, 36, 47 

on obstructions on the way, 
47 

on the form of the tube, 47 
Cavities of the body, X-light treat¬ 
ment in, 2-5, 261, 311, 320. See 
Mouth, Rectum 

Celluloid, films used for X-light 
photography within the 
mouth, 4 
non-radiable, 261 

Central ray, distance and position 
finder, 165 

illustrated description, 250-255, 
271, 272, 278, 287 
in anthropometrical signal- 
ment, 264 

form of mounting, 271 
See also Orienter 
Charge, the, of the cathode stream, 
92, 93. 133 

Chemical hydrogen regulators for 
cheap X-light tubes, 86, 87 
Chest, examination by X-light, 327 
apparatus for, described, 300 
Chlorate of potash, in preparing 
stored-up oxygen, 27 
Chloride, radium, 329 n. 

Cloth, non-radiable, 53 

receipt for making, 342 n. 

See also Covering 
Coil, eight-inch, with a io-micro- 
farad condenser, 32, 33 
Coil, the interchangeable secondary 
induction, 151-159, 248, 309 
detailed and illustrated descrip¬ 
tion of the making of, 200- 
214 

arrangements of the multiple 
series spark-gaps, condens¬ 
ers, solenoids, and tertiary 
coils of, 357-360 

Coil, Tesla high-frequency, 22, 177 
force compared to that from a 
static machine, 34 


Coils, induction, in producing 
X-light, said to give unidirec¬ 
tional currents in a vacuum 
tube, 21 

with a large condenser, 22 
alternating current used in, 34, 
294, 308 

of high potential recommended, 
34 n., 294, 296, 323 
capacity and potential in, 248- 
250 

pulsating currents for use in 
the primary of, 307-309 
a break not a necessary part of 
an, 294, 307 

Colors on glass walls of old X-light 
tubes, 41, 93, 94 

Commercial electrical currents, on 
rendering them safe for ther¬ 
apeutics, 1, 86 

results obtained with, give no 
idea of the possibilities of 
X-light, 63, 64 

Compound atom theory of X-light, 
125-127 

Condensers, 10-micro-farad, 32, 33 
of interchangeable secondary 
coils, 358 

Conduction is a phenomenon of 
matter, 113, 114 

Conductors are opaque, 113, 124, 
145 

Cone, zinc, to reflect X-light, 255, 
292 

Consumption, great advantage of 
early diagnosis of, by X-rays, 64, 

65 

Contagious diseases, treatment by 
X-light, 262 

Convection in cathode stream, 352 

Cooling X-light tubes, internal 
portion, 5, 7, 26, 43, 312,373 
external, 66, 67, 312, 320 

Corona of X-light tube, 58, 60, 97 

Corpuscle theory of X-light, 138- 
140 

Covering, non-radiable, 291 

great necessity for, 165, 175, 
260, 343 

receipt for the non-radiable 
paint, 343 n. 

Criminals, X-light as a means of 
identifying, 258, 263, 264 

Crookes, cited on the course of the 
cathode rays, 6, 18 
his potash tube, n, 190, 217,229, 
266, 273 
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Crookes — continued I 

his statement that the cathode ; 
stream was composed of 
material particles, 46 
was not the discoverer of the 
cathode stream, 54 n., 64 
on cathode stream, 127 
Brookes’ stream should be called 
the Varley stream, 54 n., 63 
teeble in power, 64 
Crookes tube, 234 

Roentgen was the first to 
employ the, 307. See also 
Single-focus tube 
Cryptoscope, reflecting, with non- 
radiable walls, 2, 57 n., 238, 
260, 262, 374 

development of, 256-258 
Cryptoscopic camera, 2, 275-279 
Crystalline lens, effect of X-light 
on, 259-262 

C -ro CS ’ the ’ on radium > 329, 35°> 
300 n. 

Current, course of, in an X-light 
tube, 102, 117, ns, i 45 . See Po- 
tential of the current 
Cylindrical tubes with the end op¬ 
posite the cathode made flat, 318 


r^EFINITION of an X-light 
tube, why it is better in one 
plane than another, 13,14 
best conditions for a good, 23 
good depends on the size and 
steadiness of the radiant 

area, 31, 48 

on eliminating other light 
sources, 48 

on the proper form of the tube, 
48 

on shielding the object to be 
examined from aerial reflec¬ 
tions in the room, 48, 49 
on maintaining a considerable 
distance between the tube 
and the object, 49 
on the quality of X-light, 49 
methods of improving the, 289- 
294 

German work on, 290, 291 
ensities. relative, under differenl 
egrees of X-light, 11,12, 15, 166 
375 

entistry. reflecting cryptoscope 
and cryptoscopic camera foi 
use in. 2 

oral camera for use in, 3 


Dentistry — continued 

uses of Roentgen’s discovery 


in, 5 

Deposits on the walls of X-light 
tube, 41, 54, 93 
from anode rush, 54, 55 
Derma rays, 348-350, 355 

construction of a transformer 
for, 362-367 

and X-rays compared, 362 n.. 


378 

properties of, 362 n. 

in therapeutics, 367 
Diagnosis, X-light in. See Thera¬ 
peutics 

Diaphragm plate for the tube box, 
260 

illustrated and described, 267- 
271, 286 

■form jo£ openings, 267, 269 

controlling from a distance, 270 
Diaphragms for X-light tubes, 42, 
53, 266 

internal, 45, 53, 54, 292 
Diffused X-light, 15, 16, 290 
Dissociated ether, electricity as, 
107, 108,113 

bearing of the ether dissocia¬ 
tion theory on the ionization 
theory of solution, 121, 122 
Distortion of the image of internal 
organs through the X-light when 
too near a patient, 38, 39, 49 
Drop-forging the cathode, 220 
Drying tube of mercury pump, 325- 


327. 337 

Dynamos, 295 n., 297, 364 

cost of a twelve-hundred Watt 
dynamo, 364 n. 


E conomics of the x-iight 
tube, 168-172 

Edison three-wire system, on 
its safe use in therapeutics, 
1 

Edison, on cooling exterior of vacu¬ 
um tube, 66 

invention of the fluoroscope, 
256 

use of external electrodes, 312 
Electricity, an illustration of its 
direct conversion into heat, 88 
on the charge existing on the 
surface, 106 

what we call, is dissociated 
ether, 107, 108 
theory of a charge, 122 
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Electricity — continued 

ultimate particles of, 134, 309, 
310 

excluding of, in experiments 
in X-light, 175, 176 
Electrodeless vacuum tube treat¬ 
ments, 366, 367 
Electrodes, external, 312 
Electrolytic break, 171, 172, 180 
moving the platinum terminal 
of, 298 

Electrolytic hydrogen vacuum reg¬ 
ulator, 66, 80, 85 
position of, 87 

treating it as a storehouse of 
hydrogen, 96 

Electro-magnetic theory of X- 
light, 124 

Electro-motive force, advantages 
of high, 43, 44, 49, 78, 158, 215. 
See also Potential of the current 
Electron generator, 135 n. 

Electron theory of X-light, 90, 134, 
136, 309. 352 

bearing of the varying focus of 
the cathode stream on, 310 
Electrons, use of, in therapeutics, 
135 n., 314, 354. 355 
construction of a transformer 
for, 362-367 

burning due to, 314, 315 
Elements, possible decomposition 
of one of the so-called, through 
temperature of vacuum tube, 36 
Emanations from radium salt, 
329 n., 330, 331 

Emerson, R. W., his remark that 
the atoms march in tune, 29, 
52 

that what was excellent was 
permanent, 193 

Ether, what we call electricity is 
dissociated ether, 107, 108, 

113 

ether cannot conduct, for it is 
transparent, 1x3, 145 
dissociated ether may conduct, 

113 

differentiated, 125, 126 
proved to be necessary to the 
production of X-light, 130, 

131 

ether waves used in medicine, 
299 

Ether dissociation theory, bearing 
of, on the ionization theory of 
solution, 121, 122 


Ether motions other than X-light, 
medical use of, 348-350, 377, 378 
Ether strain, 148 

limiting the space of strained 
ether, 367, 368 

Ether theory of X-light, 123,125-127 
Ether therapeutics, 348-350,377, 378 
with Nemst lamp, 298, 299 
what the term includes, 299 
special training in, needed, 314 
construction of a transformer 
for, 362-367 
Ether vibrations, 118 
Exhausting an X-light tube. See 
Pumping an X-light tube 
Exothermic reaction, 85 
Eyes, danger to, in working with 
X-light, 259-262 

F amiliar spectrum, 125, 134 
Fan, the, of the Varley stream 
98 

Faraday, 118 

Felician, Father, his remark, 
“Trust to thy heart and what the 
world calls illusions,” 62 
Fievez, discoverer of so-called 
Zeeman effect, 61 
Films, celluloid, used for X-light 
photography within the mouth, 3 
Filters, selective,'Should be used 
to strain out undesirable radia¬ 
tions, 374 

Finder, central ray, distance, and 
position, 250-255, 271, 272. See 
Central ray 

Finder, radiant area, 342-344 
Finsen light, 349 

Fluorescent screen, glass plate 
over, for protection of ob¬ 
server, 2, 238, 256, 302, 374 
sterilizing, 2, 257 
management of surges in us¬ 
ing, 186, 327, >75 
frame to hold, 302 
surface of, should be held nor¬ 
mal to the central ray, 374 
Fluoroscope, nhnagement of the 
electric surges in the use of, 
39 

one reason why an X-light 
photograph often shows 
more detail than the, 49 
Focus of cathode rays, will be two 
inches from the cathode for 
good definition with ordinary 
apparatus, 7 
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Focus of cathode rays — continued 
depends upon the degree of 
the vacuum, 7, 8, 131 
reason why it is not at the 
centre of curvature of the 
cathode, 8, 48, 131 
depends upon the degree of 
repulsion between the par¬ 
ticles of cathode discharge, 
8, 48, 131 

varies with the potential of the 
current, 131 

varies according to the condi¬ 
tion of the tube, 182 
bringing up the target to, 
182 

varies with the charge on sub¬ 
atoms in the cathode stream, 
216 

kept stationary by vacuum 
regulator, 217 

bearing of the varying of, on 
the electron theory, 310 
Foetus killed by X-light, 175,193 
Frame to hold fluorescent screen 
and plate-holder, 302 
Free electron theory of cathode 
rays, go 

Frei, his X-light tubes, 7, 220 
Fumigation of X-light examina¬ 
tion room recommended, 262, 
375 

Funnel-shaped X-light tubes for 
treating large areas, 318 

G AS, chemical combination of, 
with glass walls of X-light 
tube, 41, 94, 101, 149 
on the fate of, in X-light tubes, 
93. 94 

amalgamation with terminals 
of X-light tube, 105, iog, 133, 

I 45» T 77> * 8l » 2 25 
relation between it and Tesla 
light, 118, 119, 177 
methods of introducing into 
an exhausted tube, 147 
residual molecules of, go out 
through the glass walls 
of the tube, 26, 63 
molecules of, should corre¬ 
spond in weight with 
those of the metal of the 
cathode, 29, 30 

rases, search for new, in X-light, 
167 


Gases — continued 

removing the irritating ones 
produced by X-light genera¬ 
tors, 174 

of the cathode stream, 180, 181 
terminal, 181, 182 
deposits of, on the walls of 
X-light tubes, 41, 93. 94. 
zoi 

as much as practicable 
should be retained when 
tube is pumped, 296 

Gasoline engine and dynamo, 
147 n., 148 

Gauge, Roentgen penetration, 
methods of mounting the, 274, 
275 

Geissler effects, 228, 229 

Geissler tubes, 234 

Gelatine used on non-radiable 
X-light mask, 188 

Generators, type of, is of no mo¬ 
ment in producing proper 
X-light wave-length for 
medical use, 22 

harmony between tubes and, 
32-35. 52, 53. 225, 226 
amount of power from, requi¬ 
site for therapeutic use of 
X-light, 38, 39, 44 
of high potential recommended 
for medical diagnosis, 44,144, 
158, 166, 172, 237 
on generator terminals in oil, 
50. 5i 

on use of hydrogen and oxygen 
in. 5 1 

tubes for those of low potential, 
110-113 

removing the irritating gases, 
174 

the two common types of, 177 
detailed description of making 
tubes for powerful, 215-234 
means of attaching terminals 
to, 288, 289 

German work on X.-light apparatus, 
291 

Girdle, the, of an X-light tube, 57, 
58, 60 

Girdwood, Dr., use of concave 
anode, 60 

Glass plate over fluorescent screen, 
for protection of observer, 2, 238, 
256, 302, 374 

Glass wrappings for vacuum tubes, 
65, 66 
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Glass walls of X-light tubes, mole¬ 
cules of gas go out through, 26, 
63. See under X-light tube 

Goldhammer, his X-light theory 
cited, 138 

Goodspeed, Prof., his X-light pho¬ 
tographs, 64 

Gravity cells, 149 

Grounding the anode or the target, 
76 

Guinea pigs, experiments on, with 
X-light, 17, 174, 193, 235-237 
the control, 176 

tables of the effect of X-light 
on, 196, 197 

Gun, the cathode, as a, 23-25 


H AND, the, should not be used 
for testing the light in X-light 
tube, 260 

should be protected by non- 
radiable covering, 261 
Harmonics, 52, 53 

the power of, 76-78 
Harmony, between tubes and gen¬ 
erators, 32-35, 52, 53, 187, 
225 

between the size of the cath¬ 
ode and the electric surges, 
48 

Hawkes was first to say X-light 
burnt, 148 n., 192 

Heart examined by use of the 
seehear, 55, 56 

on seeing and hearing one’s 
own beat, 57 

Heat, gas recovered from the glass 
walls by, 102, in, 145 
Heat theory of X-light, 47, 127, 140, 
168 

Heating X-light tubes, having high 
resistance, 94, 95 
when pumping, 223-225, 336, 
373 

oven for, 340 

Heinze, John O., his mechanical 
break, 159 n. 
regulator, 231 

Heinze, J. O., Jr., experiment with 
radium salt, 161 n. 

Heinze Electrical Co., 356 
Helmholtz, his theory of solution, 
121 

Henry, cited on high-frequency 
currents, 360 
Hertz tubes, 234, 360. 


High-frequency currents, not at 
present suitable for exciting 
X-light tubes for diagnosis, 
177-180 

use of, in electro-therapeutics, 
360 

High-voltage arcs between alumi¬ 
num terminals recommended for 
therapeutics, 365 

Hittorf, his theory of cathode 
stream, 127 
Hittorf tubes, 234 
Holder for X-light tube and box, 
239, 240 

improved form of, described 
and illustrated, 280-288 
a simple form of, 322 
also, 291 

Holtz machine, 52 
Homogeneous X-light, an attempt 
to produce it, 29-31 
Hood, non-radiable, attached to 
examination table, 301 
Hospitals, generators of high elec¬ 
tro-motive force recommended 
for use in, 44 

Hot closet for enclosing vacuum 
tubes during exhaustion, 340. 
See Oven 

Hydrogen used in making short 
wave-length of X-light, 51 
outbursts of, in X-light tubes, 
72-74 

X-light a hydrogen phenom¬ 
enon, 78-80 

quiet union of.. oxygen and, 
84, 85 

in palladium regulator, 85, 86 
in metals, 88 

electrolytic regulator as a 
storehouse of, 96 

Hydrogen spectrum in cathode 
stream, 180, 309, 310 
stated by Trowbridge to be 
that of water vapor, 180, 310 
Hyndman, H. H. F., 55 n. 

I MPACTS from the cathode dis¬ 
charge, effect on the X-light 
of increasing the number of, 
11 

wave-length of X-light de¬ 
pends ujk>n the velocity of, 
upon the target, 21, 35, 36, 
37. 52, 93 

Incandescent bulbs used with 
Nemst lamp, 299 
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Inefficient protection against harm¬ 
ful effects of X-light, 261 
Influence machines, 297. See also 
Coils, Static machines 
Insulation by casting, 211 
Intermolecular journeys, 62, 63 
Interpretation of X-ray pictures, 
importance of correct, 264 
Interrupters, electrolytic, 69 
Ionization of tissues, 365, 366 
Ionization theory of solution, the 
bearing of the ether dissociation 
theory on, 121, 122 
Ions, X2i, 123, 128 

J APAN used in making non-radi- 
able paint, 188 
Jaumann, 138 

K AUFMANN, on cathode 
stream particles, I2g 
Kelvin, cited, on diameter of 
a hydrogen particle, 81,138 
Kinraide non-phosphorescent type 
of screen, 56 

Kirmayer, on cause for the rise of 
the vacuum of an X-light tube, 12 
Kirmayer & Oelling, use of cooled 
anodes of other metals than 
platinum, 17 

examination of their tubes 
spoiled in use, 25 
Kunzite in X-light photography, 
241 

L ATERAL, discharge, from the 
cathode, 32 

of different cathode metals, 

32 

Lead, experiment in regard to its 
use as a cathode in reference 
to oxidation, 31 

in reference to the lateral dis¬ 
charge, 32 

Lead glass, front for fluorescent 
screen, 239, 260 
spectacles of, 238 

Leaks, absence of, should be in¬ 
sured in pumping X-light tube, 
373 

Leeds, use of a diaphragm de¬ 
scribed, 42, 289 

Lenard, his aluminum window 
mentioned, 12 

reason why his X-light was 
feeble, 18, 61 


Lenard — continued 

discovery of X-light due to, 
61, 362 n. 
and Roentgen, 61 
cited on glass wrappings for 
vacuum tubes, 65 
on cathode stream, 127 
Lenard tube, 234 

why the light was feeble in, 18 
Light, ordinary white, 299 

conditions under which it is 
produced in an X-light tube 
yielding no X-light, 35, 36 
X-light, see under X 
Light benders should be sterilized, 
262 

Light contractors should be ster¬ 
ilized, 262 

Lightning storm may begin quietly, 
120 

Lodge, cited on the fact that the 
target should have the high¬ 
est possible atomic weight, 
14 n., 15 n. 

on the anode receiving the 
cathode discharge, 19 
cited as to the X-light being 
strongest when the anode is 
the source, 19, 71, 72, 319 
Luminous discharges, 120 
Tesla on, 119, 120 

Lyman, photographing the spec¬ 
trum, 365 ' 

M AGIE, W. F., invention of 
sciascope, 256 

Magnalium as cathode 
metal, 347 n. 

Magnet, regulating X-light by ex¬ 
ternal, 8, 265 

on X-light rays being deflected 
by a, 122, 123, 124 

Manganese dioxide, in preparing 
stored-up oxygen, 27 
Masks, non-radiable face, must be 
used by observer in X-light 
work, 260, 261 

■used on patient in treatment 
of diseased skin, 188, 189, 271 
radiable windows in, 188 
receipts for paint to cover, 188 
for protection against strained 
ether, 189 
inefficient, 261 

Mass and charge, theory of a con¬ 
stant relation between, 92, g3 
Massive cathodes, 78 
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Material particles can be made 
by electricity to pass between 
the molecules of homogeneous 
metals, 62 

Material particle theory of X-light, 
74, 75, 122, 123, 124, 128, 183- 
185 

ten assertions of, disproved by 
experiments, 128-136 
Maxwell, his remark, “ What’s the 
go of that ? ” 107, 117 
on electricity, 107 
on conductors, 113, 124, 145 
quoted on the current, 117 
Measuring the distance of the 
source of X-light from the pa¬ 
tient, 272, 273 

Mechanical pump for exhausting 
vacuum tubes, 368-370 
Medial line of the body, fixing the, 
in X-light examination, 303 
Medical diagnosis, distance of tube 
from patient, 38, 39, 49. See 
Therapeutics, X-light 
Medico-legal use of X-light, 251, 
252, 264 

Mercury, radio-activity in, 330 
Mercury cathodes, 90 

experiments with, 90, 95, 133, 
134 

Mercury pump, 227, 228, 325, 335- 
342, 361, 373 

excluding of water vapor, 325- 
327 , 337-338 

Mercury vapor in X-light tubes, 
361, 368 n., 373 

Metal tubes for improving the de¬ 
finition of the photograph, 289- 
294 

Metal vanes, cooling the target 
with, 43 

Metals, hydrogen in, 88 
radio-activity in, 330 
Micanite Company, co-operation in 
experiments, 171 

Micanite used to insulate the prim¬ 
ary from the secondary, 152, 171, 
203 

Michelson on cathode rays, 127 
X-light theory cited, 138 
Microscopic changes produced in 
tissues by X-light should be 
studied, 198 

Mile, mercury pump of, 336 
Mitscherlich, automatic valve, 336, 
338 

Moisture on plates, 173 


Molecular weight of gas and metal 
in X-light tube, 2g 
lower, allows a lower potential, 
3° 

experiments bearing on, 30 
See Cathode stream, metal of 

Molecules, smashed, and X-light 
go together, 27 

go out through the glass walls 
of an X-light tube, 27 
metallic and non-metallic in 
X-light tube, 29 
should be tuned to strike the 
target with the same velocity, 

29 

diameter of hydrogen, 138 
See Cathode stream particles 

Moritz cited, 293 

Mouth, X-light photographing 
within the, by means of cellu¬ 
loid films in a rubber cot, 4 
treating diseased tissues of, by 
X-light, 320 

Movable terminals and targets in 
vacuum tubes, 8, 9 

Multiple series spark-gaps in in¬ 
terchangeable secondary induc¬ 
tion coil, 155-157, 243, 244, 357, 
35 8 

Multiple X-light photography, sg, 
60 

discovered by Prof. E. Thomp¬ 
son, 3 n., 59 
in dentistry, 4 

use of celluloid films in rubber 
cot in the interior of the 
mouth, 4 

Music of the ether, X-light is, 2g 

N EGATIVES. See Photog¬ 

raphy 

Nemst, in theory of solution, 
121 

Nemst lamp, ether therapeutics 
with, 298, 299 

New growths, treatment of, by 
X-rays. See Cancer, Tissues of 
the body 

Nipples, as reference points in 
diagnosis, 303 

Nitrogen in an X-light tube, 103- 
104 

O BSERVER in X-light work, 
precautions to be used by, 
238, 259-262, 343 
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Occlusion, on the relation of, to 
resistance in an X-light tube, 
105-107 

Oellmg, W. E., mercury pump, 228 
Oelling and Heinze, 356 
Oil, generator terminals in, 50, 51 
Oil vapor in vacuum tube, 369 
Opacities, relative, under different 
degrees of X-light, n, 12, 15 
Oral camera for X-light photog¬ 
raphy, 3-5 

Orienter, 264, 273, 279, 287. See 
also Central ray position finder 
Ostwald, his theory of solution, 121 
Oval figure on target caused by 
cathode discharge, 13,31 
Oven for heating the tube during 
exhaustion, 222, 223-225, 340, 373 
Oxidation, in X-light tubes, ex¬ 
periment in regard to, 30, 31 
Oxygen, in a vacuum tube, 26-28, 
103 

rule for the preparation of 
stored-up, 27 

method of regulating the 
vacuum of an X-light tube 
by stored-up, described, 27. 
See also, 29 

the part it plays in lowering 
the vacuum, 28 

its molecular weight compared 
with molecular weight of 
metals of cathodes, 30 
in X-light, 51, 84 
in cathode stream particles, 
181, 182 

quiet union of hydrogen and, 

84, 85 

Ozokerite, mounting the coils by 
rings of, 210 

ACKARD pump, 228 

Paint, for covering X-light 
masks, 188, 189 
non-radiable for cloth covering 
■ for patient under X-light, 343 
receipts for making, 188, 189, 
343 n. 

Palladium, intermolecular vacuum 
regulator, 85, 86, 370 
treating it as a storehouse of 
hydrogen, 96 

Particle, use of the word, 93 
Patents in medicine are unwise, 62 
Patients, protection of, in use of 
X-light, 260-262. See Precau¬ 
tions in use of X-light J 


Penetrability of X-light influenced 
by temperature, 66, 67 

Penetration gauge, methods of 
mounting the Roentgen, 274, 275 

Perforated cathodes, 40, 88 

Petrolatum in making non-radiable 
paint, 188 

Phosphorescence of the glass of 
X-light tubes, 96 

Photography, X-light, use of 
opaque substance between 
the films, 3 
oral camera, 3 
dental, 2, 320 

one reason why it often shows 
more detail than the fluoro- 
scope, 49 

use of non-radiable covering, 
53,100 

precautions against diffused 
light, 163, 164 

position and distance of X-light 
source should be automati¬ 
cally recorded on the nega¬ 
tive, 165, 374 

photographic and fluoroscopic 
demands of X-light, 185-187, 
215 

importance of rhythmic cath¬ 
ode surges for, 187 
instantaneous pictures of mov¬ 
ing organs, 240 

celluloid sheet better than glass 
plate, 240 

method of improving definition 
by metal tube, 289-294 
only beam from radiant area 
should strike the plate, 374 
beam should strike the plate 
normal to its surface, 374 
See Camera 

Physicians, X-light apparatus for 
those in the country, 146-158. 
See also Therapeutics, X-light 
in 

Plasters of radio-active substances, 
33i 

Plate-holder for X-light photog¬ 
raphy, 173 

essentials of a suitable, 164, 

165, 173. 304 

detailed, illustrated descrip¬ 
tion, 246-248, 276-278, 304, 
306 

Plates, X-light photographic, un¬ 
exposed, should be kept in 
triple lead boxes, 165 
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Plates — continued 

present methods for protecting, 
defective, 173 

Plates for static machine. See 
Static machines 

Platinum, substitutes for, in mak¬ 
ing the cooled anode of X- 
light tube, 6, 16 

particles of, torn from the tar¬ 
get, 10 

permeable with powerful gen¬ 
erators, 12 

disk of, in wall of X-light tube, 
12, 14 

and aluminum atoms com¬ 
pared as to density in regard 
to cathode stream, 15 n. 
compared as to weight, 30 
Plticker tubes, 234 
Plume, radiant area, 96-98 
Polytechnic coil, amount of wire 
in, 213 

Potash, chlorate of, in preparing 
stored-up oxygen, 27 
Potash bulb vacuum regulator, 9, 
II, 217 

described, igo, 229 
operated by electricity, 266, 273 
Potential of the current, X-light 
wave-length depends upon, 

10, 11, 15 

a low, may be used with low 
molecular weight of gas and 
metal, 3 

a high, desirable in X-light 
tube generator, 43, 44, 78, 
158, 215 

high and low considered, 295- 
297 

Power, management and adjust¬ 
ment of, in therapeutic use of 
X-light, 29 

Precautions in using X-light tubes, 
175, 238, 259-262, 327 
Primary of induction coil, making 
of, illustrated, 205-206 
alternating current sent 
through, without an inter¬ 
rupter, 214 n. 

pulsating currents for use in, 
307-309 

Protection of patient and observer 
against harmfuleffectsof X-light, 
259-262. See also Precautions 
Pulsating currents for use in the 
primary of an induction coil, 307- 

309 


Pump gauges proved unreliable, 
95 n. 

Pumping X-light tubes, correct 
way of, 35, 72, 224, 225-229, 

296, 325, 326 

apparatus required in, 325-342 
Pumps, automatic mercurial, 35 
hand pump, 35 n., 349, 369 
mercury, 227, 228, 325, 335-342 
Packard pump, 228 
Sweden borg-Mile-Rood, 336 
Swedenborg - Mile - Mitscher- 
lich, 339 

mercury, mechanically oper¬ 
ated, 340 

of steel, suggested, 342 
mechanical, 368-370 
Pupin, his employment of a fluores¬ 
cent screen with photographic 
plate, 240 

Purple color of glass, 41, 94, 101 
Pusey, quoted, 317 


R ADIABLE, trans-radiable, 
non-radiable, words adopted 
from H. H. F. Hyndman, 55m 
Radiable windows in X-light 
masks, 188, 189 

Radiant area, X-light definition de¬ 
pends upon the size and 
steadiness of the, 48 
depth of, 80-82 
position and size of, 311-314 
advantages of diffused, in ther¬ 
apeutics, 315-321 
finder of, 342-344 
Radiant area plume, 96-98 
Radiant point, dancing of the, 
31 

Radiation, kept constant by short¬ 
ening the spark-gap a*3 the re¬ 
sistance of the tube rises, 44 
Radio-active substances, as a 
substitute for X-light, 135, 
328 

cathodes of, 135, 160, 161 
to be used in capsules with non- 
radiable backs, 331 
the therapeutic intensity di¬ 
minished approximately with 
the square of the distance, 
33 i 

Radio-activity, therapeutic appli¬ 
cations of, 328-333, 377 
Radiographs. See Fluorescent 
screen 
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Radium, 167, 315 

as a substitute for X-light in 
therapeutics, 198, 333 
principles of therapeutic use 
of, 328-333 

properties of, 329, 330 
emanations from, 329 n., 330, 

33i 

precautions in using, 331 
beta rays, 331 n., 332 n. 
containers for, 332, 368 
use in skin diseases, 332 
proper apparatus for using, 

332, 368 

alpha rays, 332 n. 
passing the beta rays through 
a strongly charged aluminum 
plate, 350-354 

Radium bromide, 328 n., 333,344 n., 

354 

Radium carbonate, 330 n. 

Radium chloride, 329 n. 

Receipts for making non-radiable 
paint, for masks, 188 
for cloth covering, 343 n. 

Recombination of the cathode 
stream particles, 309 

Rectum, X-ray treatment of, 320 

Red light, 299 

Reflected X-light, 255 

use of zinc cones in, 255, 256, 
292, 320 

Reflecting cryptoscopic cameras, 
275-280 

Regenerators, 344-347 
palladium, 370, 371 

Regulating the quality of X-light 
in therapeutics, 229, 266, 273, 

2 74 

Regulator, electrolytic hydrogen 
vacuum, 66 

palladium intermolecular 
vacuum, 85, 86 
chemical hydrogen, 86, 87 
electrolytic, as a storehouse of 
hydrogen, 96 

Regulators, vacuum, 226, 227 

operated by electricity, 229, 230, 

266 

different forms of, 265, 266 
described and illustrated, 344- 
347 

automatic and permanent, 344- 

_ . 347> 37°» 37i 

Resistance of X-light tube, rises 
as terminal distance in¬ 
creases, 37 n., 199, 200 

393 


Resistance of X-light tube— con¬ 
tinued 

a better term to describe a tube 
than high or low vacuum, 

95,237 . , w 

not an indication of the degree 
of the vacuum, gs, 100 
on the relation of occlusion to, 
105-107 

quality of X-light varies with 
the, 132, 236, 237 
on lowering the initial, 189-192 
in high vacua, 199 

Resistances, method of placing, to 
render street current safe for 
therapeutics, 1 

Rheostat for regulating X-light, 
265, 266 

Ritchie coil, 104, 105, 147, 148, 149 

Robinson, his mechani .al pump, 
34 ° 

Roentgen, Wilhelm, 46 

cited as to the X-light being 
strongest when the anode is 
the source, 19 

error of ascribing the double¬ 
focus tube to other than 
Roentgen corrected, 21 n., 
234 . 307 , 308 

his observation that Lenard s 
light would penetrate the 
human body, 61, 362 n. 
and Lenard, 61 
theory of X-light cited, 137 
reflected X-light, 255 
his memoirs quoted in proof of 
this, 307, 308 

was the first to employ the 
Crookes or single-focus tube, 
307,308 , 

Roentgen penetration gauge, meth¬ 
ods of mounting the, 274,^275 

Rollins, invention of the ^eehear, 
256 

Rood, mercury pump of, 336 

Rowland, Henry Augustus, on the 
anode receiving the cathode 
discharge, 19 

cited as to the X-light being 
strongest when the anode is 
the source, 19, 319 
his criticism of Stokes’ theory, 
36 n. 

Physical Papers cited, 36 n. 
on speed of cathode particles, 
128, 352 n. 
quoted, 106 
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Rubber cloth inefficient as non- 
radiable mask, 261 
Rubber cot used to cover celluloid 
films for X-light photography 
within the mouth, 4 
Rutherford, cited on radium, 329 

S ALVIONI, his invention of 
cryptoscope, 256 
Scattered X-light, 15, 16, 33, 
268, 290 

Schuster on ions in the Varley 
stream, 123, 128 

Screen, perforated, of non-radiable 
material, 53, 343 

Secondary of a transformer, whose 
sections are independent and 
interchangeable, 152, 202 
detailed description of the 
making of, 200-214 
insulating the sections of, 356, 
357 

Secondary light source, always 
present in every X-light tube, 
21, 48 

in powerfully excited tubes, 45 
in single-focus tubes, 69 
Sections of the secondary, which 
are independent and interchange¬ 
able, 152, 212, 200-214, 356, 357 
Seehear, the, described, 55, 56,113, 
256 

a smaller, 161, 162 
should be sterilized, 262 
See also, 276 
Selective filters, 160 
Sheath, non-radiable, for direct- 
acting tubes, 313 

Shields for limiting X-light radia¬ 
tions, 366 

Shutters, for use in X-light photog¬ 
raphy, 241, 242, 288 
form of opening, 254 
described and illustrated, 323- 
325 

Siascope, 256 

Signalment, anthropometrical, X- 
light in, 263, 264, 276, 278, 305, 306 
Skin diseases, treatment of, by 
X-light, 316, 317-321, 377 
source of X-light should be at 
the wall of tube, 319, 377 
treatment by radium, 332 
by derma rays, 349 
by electrons, 355, 365, 366 
Soddy, cited on radium, 329 
Sodium formate, 87 


Solenoids, 359, 366, 368 
Soracio, Nado, use of spark-gap, 154 
Sources of the cathode stream, 187, 
188. See Cathode stream par¬ 
ticles 

Spark-gaps, with single-focus tube, 
6gn. 

in regulating vacuum, 22g, 230 
regulating quality of X-light, 
266 

Spark-gaps, multiple, 153, 154 

X-light tube lighted up by, 77 
in interchangeable secondary 
coil, 155-157 

arrangement of, 243, 244, 357- 
360 

Spectacles of lead glass should be 
used when working with X-light, 
175, 238 

Spectrum of cathode stream, 180,310 
Spectrum tube, 338 
Speculas, 261 

Spottiswoode, quoted on termi¬ 
nals, 24 

Spottiswoode break, 159, 171, 298 
Spottiswoode coil, defects of, 202 
Static machines, 32-34 
of high power, 44, 144 
the explosion of a plate, 143,144 
with a one-horse-power gaso¬ 
line engine, 147, 148 
forms no necessary part of an 
X-light apparatus, 148 n., 297 
with sixteen plates, 150, 194 
Stems of terminals, 217, 218 

glass wrappings undesirable, 
67, 87, 221 
supports of, 87 
should be strong, 221 
Sterilizing of X-light apparatus, 2, 
257, 262 

Stethoscope, in the seehear, 55 
should be sterilize^ 262 
Stokes, his use of a diaphragm, 42, 
289 

his theory of X-rays cited, 36 n., 

138 

theory quoted, 80 

Stomach, dilation of, electrodeless 
vacuum tube treatment, 367 
Stone in the bladder, examination 
for, by X-light, 3, 16, 245 
Storage cells, 147, 148 
Stretcher for X-light therapeutic 
work, 148, 162, 244, 245, 279 
Strutt, his experiments in radium, 
330 
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Sub-atomic weight, 30,125 
Sub-atoms, 3011. 

cathode stream made up of, 

125, 142, 309 

Supports for tube-case and plate- 
holder, 239, 240, 247 
improved form of, described 
and illustrated, 280-288 
Surges, electric, management of, 
in therapeutic use of X-light, 

39, 169, 179, 180, 186, 226, 296, 

327» 375 

size of cathode should be in 
proportion to size of, 40, 48, 

49, 186 

cathodes for powerful, 166 
breaks for, 169, 170, 180 
method of producing powerful, 
by means of condensers in 
the secondary of a coil, 171, 

186, 248, 249 

of alternating currents, 179 
importance of rhythmic for X- 
light photography, 187 
Sutherland, his free electron theory 
of cathode rays, 90 
Swedenborg-Mile-Mitscherlich 
pump, 339 

Symmetry in tubes, 63-65 

T ABLE, X-light examination, 
described and illustrated, 

162,163, 244, 246, 299-307 
Target of X-light tube, cooled with 
water, 5, 7, 26, 43, 312, 333- 
335, 373 

cooled with metal vanes, 43 
should be at the real focus of 
the cathode discharge, 5, 48 
made of other metals than 
platinum, 6, 16, 17 
position of, 8, 20, 36, 50, 373 
movable, 8, 216, 217, 373 
plane of its surface in regard 
to the cathode discharge, 13, 

47 

oval figure of roughness caused 
by the cathode discharge, 13 
why it should have the highest 
possible atomic weight, 14 m, 
15m 

advantages of having it sepa¬ 
rate from the anode, 20, 37 
disadvantages, 71 
having it separate from the 
anode andnearer the cathode, 
36-38, 319 

395 


Target of X-light tube — continued 
why there is more light when 
the target is an anode, 71, 72, 
178, 308 

temperature of, 35, 36, 47, 49, 
5i, 67 

effect of degree of vacuum on 
the temperature, 67 
covering it with aluminum, 41, 
42, 46, 126 

comparison of aluminum with 
platinum for, 41, 42, 123 
r6sum6 of features of, neces¬ 
sary for a good definition of 
X-light, 49 

target-anode with a slit, 74, 75, 
79, 98 

effect of grounding the, 76 
stem of, 217 

bringing it up to the focus of 
cathode stream, 182 
adjustment of, 218, 219 
rotary described, 219; also 17, 
63, 116 

undesirable form of cooled, 334 
Teeth, treatment of, through X- 
light photography, 5, 53 
Temperature, 44-46 

wave-lengthof X-lightdepends 
upon, 35, 36 

the enormous, essential to X- 
light particles, 36, 82 
how the term is employed, 
36 n. 

one perhaps higher than our 
sun can be produced, 36 
penetrability of X-light influ¬ 
enced by, 66, 67 
Terminal wires, 221, 288 
Terminals in vacuum and X-light 
tubes, movable, 8, 182 
each pours forth its electricity 
to satisfy its own needs, 24 
gases removed from the, 33 n., 
35, 308 

perforated, 40, 88 
hollow, 61, 62 

glass wrappings for stems, 65, 
66, 233 

stems of, 67, 87, 221, 233 
old, put into new tubes, 89 
recharging exhausted, in, 
i6 7 

search for new substances in 
the metals of, 167 
attraction existing between, 
217 
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Terminals —continued 

attaching to generators, 221, 
288, 289 

necessity of heating them dur¬ 
ing the pumping of the tube, 

222 

electric treatment of, an impor¬ 
tant part of pumping a tube, 
224, 225, 373 
length of, 232-234 
See Gases, terminal 
Tertiary coils, 359 
Tesla, his fact that molecules of 
the residual gases went out 
through the glass walls, 26, 

63 

his tubes of interesting form 
but rarely employed, 37 
his discharge tube cooled by 
oil, 5° 

realizes the necessity for har¬ 
monics, 52 

cited on glass wrappings for 
vacuum tubes, 65 
his lecture in i8g2 quoted, 118, 
-120 

on burning from X-rays, 192 
on reflected X-light, 255 
Tesla coils, 360 
Tesla screen, 17, 148 
Tesla tubes, 37 

Therapeutics, X-light in, on render¬ 
ing commercial electrical 
currents safe for, 1 
powerful apparatus recom¬ 
mended for, 44, 144, 158, 166, 
172, 235 

tracings of organs, 56, 302-305 
adoption of, slow to be accom¬ 
plished, 64, 89, 91, 146 
radio-active substances in, ig8, 
328-333 

distance of the source of X- 
light from the patient, 235, 
242, 272, 315, 321, 376 
kind of X-light to be employed. 
236, 237 

the importance of reflected 
light in, 255 

X-light examination room 
should be fumigated, 262, 375 
only the part to be treated 
should be exposed to X-light, 
265, 281, 375. See Box, non- 
radiable 

no direct light should strike the 
observer, 265. See Observer 

396 


Therapeutics — continued 

adjustment of apparatus with¬ 
out taking eyes from screen, 
265, 266, 271-274, 281, 287 
physician must orient himself 
without taking his eyes from 
screen, 265 

ether therapeutics, 298, 299,314, 
348-350, 377, 378 
position of the patient under 
examination, 302 
undesirable form of tubes 
used in, 311-315 

treating two patients at the 
same time with one tube, 321- 

323 

X-light bath, 371, 372 
why should ether waves and 
charged particles show simi¬ 
lar curative powers ? 377, 378 
Thompson, Light, Visible and In¬ 
visible, quoted, 57 
theory of an atom, 121 
Thompson and Anthony’s book 
on X-rays, cut of a Lenard 
* tube, 18 

description of Tesla’s tube 
cited, 37 

quoted on the cryptoscope, 256 
Thompson, E. P., invention of 
sciascope, 256 

Thompson, S. P., on cooling the ex¬ 
terior of vacuum tube, 66 
on mercury pumps, 228, 336 
Thomson, Prof. Elihu, discovery 
of multiple X-light photog¬ 
raphy, 3 n., 59 

on burning from X-light, 18 n., 
148 

his double-focus X-light tube 
a modification of Roentgen’s, 
21 n., 307 

his tube described, 21 
See also, 297, 342 

Thomson, J. J., his theory of 
X-light, 81, 138-140 
his determination of the charge 
on the particles, go 
Tin, molecular weight of, con¬ 
sidered in reference to its use 
for cathodes, 30 

Tissues of the body, densities of, 
it, 12, 15, 166, 375 
effect of X-light upon, 197, 198, 
235-237 

treatment of superficial and 
deeper, 237, 315-321 


(C) Jeff Behary 2019 


438 



INDEX 


Tissues of the body—continued 
action of X-light on, diminishes 
as the square of the distance, 
3 1 ®, 37 ® 

ionizing of, 365, 366 
Tracings of organs, 56, 302-305 
Transformer, the interchangeable 
secondary, 151-159 
description of the making of, 
200-214, 356-36° 

for ether and electric therapeu¬ 
tics, 362-366 

See also Coil, induction 
Transparencies, relative, under dif¬ 
ferent degrees of X-light, 12 
reason for change in, 15,16, 158 
Travers, The Study of Gases cited, 
325 » 338 

Trowbridge, cooled discharge tube 
by oil, 50 

his remark that an apparently 
single surge is composed of 
a multitude, 53 

has shown there are anode as 
^ well as cathode rays, 108 

on exciting of X-light tubes, 
112 

on the ether as a conductor, 
1*3 

storage system, 151 
obtained a photograph in a 
millionth of a second, 172, 295 
theory of hydrogen spectrum, 
180, 181, 192 
theory of X-light, 192 
Trowbridge & Burbank, electro¬ 
motive force employed by, 43 
Tuberculosis, pulmonary, great ad¬ 
vantage of early diagnosis of, by 
X-rays, 64, 65 

Tuning an X-light tube, 225-227 
Tuning of molecules in X-light 
tube, 29 

Twin X-light tubes, 100-103 
Tyranny of old ideas as illustrated 
by the X-light tubes used in 
therapeutics, 311-315 

U LTIMATE units, 125, 134, 

136 

as differentiated ether, 125 
Ultra-violet light, 135, 299, 317, 349 
transformer for, 365, 366 n. 
Unidirectional currents, 177 

said to be given by some types 
of generators in a vacuum 
tube, 21 



13 

X-light wave-length depends 
upon degree of, 10, 15, 68 
alow, recommended for X-light 
therapeutics, 15, 28 
method of regulating by stored- 
up oxygen, 27, 103 
why heat and rest lower the, 
28 

lowered by gas from the ter¬ 
minals, 33 n., 35, 169 
effect on, of lack of harmony 
between tubes and genera¬ 
tors, 33, 34 

effect of the degree of, on 
temperature of the target, 
67, 68 

the production of a, in an 
X-light tube, 82-85, I0 4 > 3 2 5 > 
326 

the resistance not an indica¬ 
tion of the degree of the, gs, 
ICO 

does not alone determine the 
fitness of the tube, 160 
the highest is of no value in 
X-light, 336 

See Regulators, vacuum 
Vacuum tube, is a source of heat, 
light, and X-light, 36, 68, 
348 

for electro-magnetic waves, 


349 

Varley on cathode stream, 127 
Varley stream, Crookes’ stream 
should be called the, 54 n., 64, 
122 

the fan of the, 98 

Velocity of impact, 21, 22, 52, 
178. See Impact, and Cathode 
stream particles 
Violet light, 349 


W AGON for X-light examina¬ 
tions, 299-307 

Ward, quoted on the poly¬ 
technic coil, 202 

Waste of X-light in X-light tube, 
21 

Water vapor, 85, 92 n., 95 

in cathode stream spectrum, 
310 

should be kept out of the mer¬ 
cury exhaust pump, 325-327, 
337 - 369 , 373 
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Wave-length, X-light, depends 
upon the potential and degree 
of the vacuum, io, n, 15, 29, 
38, 102 

upon the velocity of the im¬ 
pacts upon the target, ax, 22, 
29, 49 . 52, 102 

upon the temperature, 35, 36, 
46, 47, 52, 66, 236 
in reference to densities of 
tissues, 10-12, 15, 166, 375 
hydrogen and oxygen in pro¬ 
ducing short and long waves, 
51 

for producing light similar to 
X-light and radium, 354, 355 
Weichert.onsize of cathode stream 
particles, 123, 128 
on speed of, 128 
See also, 138 , 

Welch, C. A., 344 
White lead in making non-radiable 
paint, 188, 277 

Williams, Dr. F. H., tracings of 
chest, 56; of heart, 303 
tubes made for, 61, 185 
has done most to prove im¬ 
portance of X-rays in medical 
diagnosis, 61, 62 
cited on advantage of early 
diagnosis of consumption, by 
X-rays, 64 

use of stretcher, 148, 300 
regulation of spark-gaps, 243 
position finder for X-light tube, 
250, 251, 272 
plumb lines, 251 
arm of tube-holder, 284 
quoted on distance of the tube 
from patient, 317 
See also, 26, 104, 198, 354 
Winding the coils of the secondary, 
208 

Windows, radiable, in X-light 
masks, 188, 189 

Wire, amount of, in different sec¬ 
ondaries, 213 

Wireless telegraphy, making of an 
induction coil for, 200-214 

X -LIGHT, wave-length of, de¬ 
pends upon the potential and 
the degree of the vacuum, 10, 

«, 15 

effect of different degrees of, 
on transparencies, xi, 15, 16, 
290 


X-light — continued 

examination of bones by, n, 16 
scattered, 15,16, 33, 268, 290 
burning from, 17,18 n., 148,174, 
<a3"*g8» 223, 236 
there are two sources of, in 
every X-light tube, 21 
amount of, depends upon the 
quantity of energy utilized 
at the target, 22, 48, 52 
an attempt to produce homoge¬ 
neous, 29-31 

can kill animals, 39 n., 174, 175, 
223 

rdsume of conditions essential 
to, 46-50 

cause of, is a high temperature 
of the originating particles, 
47. See also Cathode stream 
particles 

definition of, depends on the 
size of the radiant area, 48. 
See Definition, X-light 
should have been called Le- 
nard’s light, 61 

growth of its use in therapeu¬ 
tics surprisingly slow, 64, 89, 

91, 146 * 

penetrability of, 66. See also 
Densities of tissues 
how it is produced, 78, 79, 168 
is a hydrogen phenomenon, 78- 
80 

maximum arises in the field of 
greatest ether strain, 114,115, 
130 

structure of the atom as seen 
by, 122 

on its rays being deflected by 
a magnet, 122, 124, 128 
diffused, 163-165, 268, 315 
problem of keeping it con¬ 
stant, 172 

effect on bodily tissues, 175, 
176, 197, 198, 235-237, 315-321, 
376 

precautions to be observed in 
using, 175,260-262. See Pre¬ 
cautions 

passed through a consumer of 
several hundred sheets of 
aluminum, 183, 184 
some organisms more sensitive 
to, than others, 195 
kind of, to be used in therapeu¬ 
tics, 236 

importance of reflected, 255 
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X-light — continued 

as a means of identifying crim¬ 
inals, 258, 263, 264 
axioms, 265-267, 372-377 
methods of regulating, with¬ 
out taking the eyes from the 
screen, 265, 273 

measuring the distance of the 
source of, without taking the 
eyes from the cryptoscope, 
272 

bath, 371, 372 

and ether waves compared, 
what have they in common ? 
377i 378 

compound atom theory of, 125- 
127 

corpuscle theory of, 138-140; 
also, go 

electron theory, go, 134,3og, 3x0, 
352 

ether theory, 124-128; also, 7g, 
9 i, 123 

heat theory, 47, 127, 140,. 168 
material particle theory, ten 
statements in regard to, con¬ 
sidered in the light of ex¬ 
periments with X-light tubes, 
128-136; see also, 123,183-185 
theories of different physicists 
cited, 138 

See Therapeutics, X-light in 
X-light tube, there are two sources 
of light in every, ax, 108 
blackening of, g, 10 
secondary light source, 21, 45, 

48, 69 

harmony between generators 
and, 32-35, 47, 48 
correct way to pump a, 35, 72, 
145, 146, 224, 225-229, 296,325, 
326, 335-342 

distance of, from patient, 38, 
39 > 49, 316-321. See Thera¬ 
peutics 

resume of the form of, best 
adapted for good definition, 

49 , 50 

early experiments in making, 
61, 62, 74, 78 

with both terminals hollow, 61, 
62 

symmetry in, 63-65 
cooling the exterior of, 66, 67 
for electrolytic breaks, 69-71 
outbursts of hydrogen in, 72-74 
one that was a bell, 75, 76 


X-light tube — continued 

lighted up by multiple spark- 
gaps, 77 

the production of a vacuum in, 
82-85, *04, 325- "See Vacuum 
supports of stems in, 87 
reducing the cost of, 89 
on the fate of gas in, 93, 94 
on heating tubes having high 
resistance, g4 

resistance of, is not an indica¬ 
tion of the degree of the 
vacuum, 95, 100 
phosphorescence of the glass 
of, 96 

non-radiable cases for, gg, 100. 

See Box, non-radiable 
twin, 100-103 
nitrogen in, 103 

how does an X-light tube work? 
107-109 

with a continuous metal con¬ 
ductor, 108 

for generators of law potential, 
110-113 

having a target to rotate in two 
planes and with a reserve 
cathode,116 
bursting of, 149 

the greatest problem in, 166, 
167, 170 

two methods suggested for re¬ 
newing exhausted, 167 
importance of finding better 
means of reviving old, 167,170 
economics of, 168-172 
exciting of, 177-180 
on lowering the initial resist¬ 
ance of, i8g-xgi. See Re¬ 
sistance 

a detailed, illustrated descrip¬ 
tion of methods of construct¬ 
ing and exhausting, for use 
with powerful generators, 
215-234 
tuning, 225 

the different names given 
them, 234 

potential may be low when 
tubes have become per¬ 
fected, 297 

how the spectrum is best 
studied, 310 n. 

in therapeutics, 311-315,315-321. 

See Therapeutics 
with large radiant area, 315- 
321 
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X-light tube — continued 

cylindrical, with the end oppo¬ 
site the cathode made flat, 
318 

' funnel-shaped, 318 

treating two patients at the 
same time with one tube, 
321-323 

designing of, 344 
mercury vapor in, 361 
size of, 372. See also Termi¬ 
nals, Cathodes, Targets 

X-light tube, cooled, rotary target, 
with three terminals, 5, 17, 
59 , 63, 70, 116, 333 - 335 , 347 i 
also, 231, 233,312 
invention of, compared with 
that of cooling the stem of 
the anode, 26 

X-light tube, direct-acting, non- 
reflecting focus, 14, 22, 23 
with platinum window, 14 
with window of low atomic 
weight, 14 n., 22, 23 
with a laterally moving dia¬ 
phragm, 23 

produces the best conditions 
for good definition, 23, 45 
advantages of, in therapeutics, 
45 n., 311-315, 317 
described in detail, 312, 313 
cooled, described, 312, 320, 

377 

X-light tube, double focus,invented 
by Roentgen, 21 n., 70 n., 116, 

234, 307, 308 

why less X-light is produced 
in, 72, 308 

why it is shorter-lived, 308 
is not economical, 308 

X-light tube, reflecting focus, why 
the definition of, is better 
in one plane than another, 
13 


X-light tube, reflecting focus — 
continued 

modification of, by piece of 
opaque metal with a hole in 
it placed near the target, 45 
X-light tube, single focus, or 
Crookes tube, Roentgen the 
first to employ the, 307, 308 
and double focus compared, 234 
X-light tube-makers, unjustly 
blamed, 34 

should be provided with gen¬ 
erators ha vinghigher electro¬ 
motive force and greater 
amperage than those on 
which the tubes are after¬ 
ward to be used, 34 
X-light tube-making, a detailed, 
illustrated description of 
methods of constructing and 
exhausting tubes for use with 
powerful generators, 215-234; 
als», 344 

the importance of large electric 
surges in preparation of ter¬ 
minals in tubes to be used 
with powerful apparatus, 34, 
72, 226, 341, 342, 373, 374 
the necessity of knowing the 
amount of energy to be used 
in a tube and of preparing 
the tube for that amount, 
32-35, 226, 227 

EEMAN effect, 61 
Zentmayer, his microscopic 
stage referred to, 43 
Zinc, molecular weight of, con¬ 
sidered in reference to its use 
for cathodes, 30; as a cathode, 
32, 88, 347 
hydrogen in, 88 

cones of, to reflect X-light, 255, 
256, 292, 320 
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r was probably aggravated by Thi 


high and low frequency, as applied medicinally, follows: 

The current generated in a common battery is "direct"—that 
is it flows in one direction only, but the current from the secondary 
coils of an induction coil or transformer is “alternating"; it surges 
first in one direction and then in the opposite, reversing many 


quite the opposite and, if the voltage is high enough, may be 
dangerous. However, as the rate of alternation increases the cur¬ 
rent tends to travel more and more upon the surface of the con¬ 
ductor, be it a wire, a pipe or a human bcinjf. This effect increases 

800,01X1 volts and the'same number of 8 cycles per second. As it 
has been found impracticable to build a dynamo giving that volt¬ 
age and frequency various apparatus and devices arc used to pro¬ 
duce this form of energy. The Tesla Coil or Resonator, as it is 
called, is the most important of these and comprises a transformer 
of unique design. There is no iron core. A coil of heavy wire, 
perhaps No. 4 to No. 12 B. & S. guage of a few turns inside of 
which is another coil of lighter wire, No. 18 to No. 24, of a great 
number of convolutions. This device generally assumes the form 
of a flat spiral. On a "spider” of light fiber or wood is wound 
about 40 turns of No. 18 bare copper wire, spaced about J4 inch 


Inch is another coil of lighter wire. Nc 
imber of convolutions. This device ge 
a flat spiral. On a "spider" of light 


of a flat spiral. On a "spider” of 
about 40 turns of No. 18 bare cop 
apart. At the end of the fortieth 


rn a piece of No. 12 c< 
mnection. Directly opp 


this, a conductor is soldered to the inside wire of the heavy spiral 
and brought out. The light wire in the center is bent up and the 
ensemble, with the exception of the three leads, is then encased, 
filled with insulating wax and finished. To the center wire a 
large brass ball is fastened and to the outside wires are fastened 
connectors. This is a finished “Resonator.” 

high tension transformer or induction coil giving 25,000 to 73.000 
volts on the secondary. This is connected with the resonator, the 
spark-discharge gap and condensers to form an "oscillatory circuit." 
The condensers and spark gap raise the frequency tremendously. 
As is well known, the discharge from the condenser is oscillatory; 
or in a sense, alternating and of very high frequency. W hen this 

amounts to the same thing, this discharge passed through a 
resonator, the current taken off its secondary windings is of a 
tremendously high potential and frequency. Thus the voltage is 
"stepped up” twice. It may start at 110 volts, 60 cycle in the 
primary of the transformer and is taken off the secondary at about 
75,000. It is then used to charge the condenser and discharged 
through the primary of the resonator and is there stepped up to 
500,001 to 800.000 and a frequency of perhaps 500,000 cycles. This 
frequency is quite inconceivable, meaning as it docs, 10.000,000 


high and low frequency, is called the phenomena of impedance. 
This is simply and clearly illustrated by bending a large piece of 
heavy copper in U shape and soldering the base of 100 watt com¬ 
mon incandescent lamp to the two ends. Now, if the supply cur¬ 
rent to this lamp were a common direct or alternating current, the 
lamp would not light, of course. But, when the secondary current 
from a resonator is passed through the rod of copper, the lamp 
will light up notwithstanding the apparently easy path for the 
current through the copper U. 

The medical usages for these currents are many and varied and 
a few will be mentioned herein. There are two kinds of current 
obtainable from the resonator described and they are of different 
use. First, we may consider the d'Arsonval current, named after 
its discoverer, Prof. d'Arsonval. 

This is used in building up and invigorating diseased tissues 
and is soothing and sleep producing in its effects. The most 
common method of applying this current is called "Auto-Condensa- 

electrodesof the condenser and is charged with the current directly. 

insulating material as silk, rubberized cloth or "Empire Cloth." 
On the under side of the covering, heavy tin, copper or lead foil 
is adhered. This foil is connected with one of the connectors of 
the resonator and to the other is connected a large handle which 
the patient holds. A milli-ampere meter is connected in series to 
indicate the amount of current passing through the patient. The 
amperage used varies but is generally confined between 750 and 
1,500 milli-ampcrcs, viz, 0.75 to 1.5 amperes. f When the^voltagc 

produce instant death at a low frequency, or V"^rect" d urrmt l " 
But because of its high rate of alternation, nothing is felt except a 
slight warmth and tingling of the wrists as the current enters the 
body. This current is not a true Tesla Coil effect as the secondary 
of the coil is in no way used. The primary alone is used and 


the secondary of the rcsoi 
are generally applied in > 
"riflluvc." The former e 
posed to kill growths, s 


sists of a short aluminum rod, perhaps No. 14 B. & S. guage 6 
inches long and pointed at one end. Over it is placed rubber tube 
insulation and lire aluminum is connected with the ball at the 
center of the resonator. The current is switched on with the trans¬ 
former spark-gap closed. This gap is opened a little to permit a 
small current to pass through the resonator primary. Then if the 
finger is touched to the end of the pointed aluminum electrode, 
a slight burning sensation is felt. This burning effect is used to 
kill the cells of the growth. The chemical action of the current 


Is of the growth. The chemical action of the current 
also produces or generates ozone and nitrous oxide 
bacteria present, making the operation perfectly anti- 


und with one layer of No. 28 dot 
>f this wire is connected to the bi 


wide and as heavy a discharge obtained as possible^ When the 
seen to emanate from the brass point accompanied by a loud 
hissing and crackling. In some cases the discharge is 10 to 20 
inches long, and in a darkened room appears a mass of bluish fire 
with long streamers spreading out in all directions. Even the 
turns of wire give off a bluish haze and the characteristic odor of 
ozone and nitrous oxide is noticed. 

The application oi this treatraeiit^ necessitates a table .having 


There are several other pieces of apparatus called, "Vacuum 
Electrodes," which are used with "Oudin" currents. These are 
familiar to most of us and comprise glass tubes blown to a bulb 
at one end with a short piece of platinum wire scaled in the other 
end. They are pumped to a fairly high partial vacuum, and are 
used as a counter-imtant in some cases of wounds, bruises, bums, 
et cetera, and serve of course, to stimulate the action of the blood 
in the affected area. They are connected to the brass ball in the 
same manner as the other electrodes. The spark gap is opened 
until the bulb is filled with a greenish haze. Now, if the hand be 
brought near, sparks will jump between it and the glass. This is 
due to the fact that electricity is induced on the outer surface of 
the glass bulb and seeks to escape to the ground. But if the elec¬ 
trode is brought into direct contact with the skin, the sparks cease 

inflammation subsides and if the treatment is continued at inter¬ 
vals, the wound heals very rapidly and with forced treatment, a 
deep wound heals at the surface first. In all treatments with the 
"Oudin” currents the patient must be "grounded” or connected to 
the ground in some manner. In most cases this can be accom¬ 
plished by simply standing on the floor, but sometimes a special 
connection is used. 

This brief article indicates the infancy, the opportunities and 
the scope of this incomplete science and the writer has drawn 
largely from Mr. E. M. Roeder, Nikola Tesla. Professors d’Arson- 
val and Oudin, who have put much of their life into the study and 
development of the subject, and who will be more fully appreciated 


irescallecfthe antenna* 


this High Frequency. In a word, all 
‘Wireless" equipments, depend for their 
y to issue or propagate electrical energy 

Now, to affect radiation, it is necessary 
urrent and to obtain this current much 
apparatus is used. Unlike the use of 
c, this use requires a larger amount of 


Thus, a simplified system of generation was sought and the 
resultant generator, called a high frequency generator, was a 
machine which developed the desired current when rotated. Now, 
the speed of rotation was necessarily rapid, for it would produce a 
current of a frequency exactly equal to the number of armature 

the speed of revolution as high as possible, the desired frequency 
was not obtained and increasing the number of armature divisions 
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Radio News for March, 1925 




Triode Antedating De Forest’s Tube? 


By D. C. WILKERSON 

A bit of interesting history on the evolution of cathode ray tubes from the early Crookes tube 
to the Von Lieben triode. The latter, partly in principle and partly in design, parallels the 

present day three element tube. 



T HE information given in this article 
will come as a shock to many well 
informed radio fans, amateurs of long 
standing, manufacturers and engineers 
in the electrical business. We have been led 
to believe that the origin of the three elec¬ 
trode idea lay with our own Doctor Lee 
DeForest. 

All this is more or less ancient history 



The Von Lieben Cathode Ray Relay, and the 
circuit, patented on March 4. 1906, three 
months and twenty-two days before DePorest's 
three electrode tube patent. 

for the average radio fan who keeps abreast 
of the times and reads the usual amount of 
radio literature. The date of Dr. DcForest's 
first radio tube patent is given as June 26, 
1906, the patent being numbered by the 
Patent Office as 824,637; the next was 836,- 
070, November 13, 1906. 

Simultaneous with the work of Dr. De- 
Forest, a group of foreign scientists were 
digging at the problem of the electronic re¬ 
lay. Wehnelt developed a scries of metallic 
oxides which showed extreme sensitivity to 
heat and high cathode emission in a vacuum. 
Robert von Lieben, of Vienna, has been men¬ 
tioned in many scientific works as an origi¬ 
nator of novel ideas in cathode and other 
types of ray emitting tubes. 

THE X-RAY TUBE 

Let us hark back to the discoveries of 
Rontgen. In the early ’90’s, the world of 
science was just beginning to make headway 
with the so-called cathode tube, produced 
and modified by Crookes, J. J. Thomson and 
others. Dr. Rontgen, in testing the strength 
of the field of cathode ray influence in 1895, 
found that the rays produced by an ordinary 
cathode tube caused phosphorescence in 
bodies outside the tube, and that a photo¬ 
graphic plate was affected by the rays. He 
succeeded in photographing a door key 
through a leather pocketbook by means of 
this ray emission, which he named X-ray. 

The ordinary X-rays as they were origi¬ 
nally produced were developed by means of 
an evacuated tube containing two electrodes, 
a cathode having a semi-spherical surface 
and the anode being a flat plate, the center 
of w'hich was also the center of curvature 
of the cathode. The terminals of a high 
frequency source, spark coil or electrostatic 
machine were connected to the two terminals 
of the tube, the negative lead being connected 
to the curved surface cathode. 

The high degree of exhaustion within the 
tube caused a much greater difference of 
interior electrode potential, and this was 
found to accelerate the speed of emission 
of the rays. In the simple cathode tube, hav¬ 
ing a comparatively gaseous content, or a 
vacuum of relatively low exhaustion, the 
speed of emission was slow, and the cathode 
particles being small, negative electrons mov¬ 
ing slowly were easily deflected by magnetic 


or other means applied at right angles to 
the direction of flow. 

Dr. Rontgen evacuated his tube to a high 
degree and the corresponding increased dif¬ 
ference of interior electrode potential im¬ 
parted a higher velocity to the cathode 
stream. In other words, the ordinary 
cathode stream gives off soft rays and the 
X-rays are hard. The harder these rays, 
the higher the degree of penetration beyond 
the tube. Determined by Dr. Marx as having 
the speed of light, they were not deflected 
by the application of a magnetic or electro¬ 
static field. 

THE COOLIDGE X-RAY TUBE 

Our own Dr. Coolidge found that he could 
heat the cathode by means of a separate ex¬ 
ternal circuit and that the resulting stream 
of negative electrons emitted could be bom¬ 
barded against the anode with a sufficiently 
high velocity to develop X-rays. His tube,’ 
being a great improvement upon other types, 
because of the economy of current, univer¬ 
sality of use, and more sure control of the 
various functions of the tube, has found a 
ready use universally since its disclosure. 

He showed conclusively that the penetrat¬ 
ing power of the rays depended on the volt¬ 



age of the secondary, and that the breadth 
or density of the emission stream was parallel 
to the degree of heat emission at the cathode. 

In the three electrode relay tube devised 
by Von Lieben, the influence of the Rontgen 
ideas are seen. Von Lieben, in working out 
a practical method to control emission, bor¬ 
rowed from Wehnelt the metallic oxide sur¬ 
face as a source of electron emission, took 
the curved surface of Rontgen as the proper 
shape for his emitter electrode, and pro¬ 
jected the resulting electron beam through a 
tubular shaped grid member, the aperture 
of which was charged and discharged from 
an external circuit source clectromagnctically 
or electrostatically. 


In the original DeForest patent, both mag¬ 
netic and electrostatic means for applying a 
third electrode current were included and in 
some of the DeForest cases a horseshoe- 
shaped magnet was wire wound and placed 
in such a position that its field would in¬ 
fluence the electron flow or cathode stream 
in the tube. 

It must be remembered that the "cathode 

Crookes tube 



Roentgen tube shown below, because of its 

high evacuation, gave off hard rays, known to¬ 
day as x-rays. 

ray’* of 20 years ago, having a relatively 
slow electron flow, has become known as 
an electron stream today, and we have 
learned that this flow is composed of tiny 
electrons traveling from the heated filament 
to the positively charged plate, which be¬ 
cause of the law of opposites exerts an at¬ 
tracting influence on the negative electrons. 

At the time of the filing of the DeForest 
claims, and before, this truth about the char¬ 
acter of flow was not known, and Dr. De- 
Korest himself admitted that he could not 
explain the actual character of the phe¬ 
nomenon he had discovered and filed patent 
applications on. 

His collector electrode was a tube. 

The variations from the changing charges 
upon the surfaces of the control electrode 
produced corresponding changes in the ex¬ 
ternal circuit of the collector electrode just 
as we know of it in modern radio tubes. 

THE VON LIEBEN PATENT 

The patent was filed on March 4. 1906, in 
the German Imperial Patent Office three 
months, twenty-two days before DcForest’s, 
and issued November 19, the same year, for 
a Cathode Ray Relay. The patent papers 
were received and stamped in the United 
States Patent Library, December 19, 1906, 
making them a matter of public record in 
the United States on that day. 

The direct translation clearly states that 
(Continued on page 1754) 



Coolidge tube 

In the Coolidge tube, the cathode is heated by 
an external circuit, and the velocity of the 
negative electrons bombarding the anode so 
•‘--reased as to produce X-rays. 
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“MODERN 

RADIO 

RECEPTION” 

A New Book 

By 

Charles R. Leutz 

325 PAGES 
200 ILLUSTRATIONS 
FULLY BOUND 

* -- - - : -- * 

Partial List of Contents: 

Radiola Super-Heterodyne 
Diagram 

Western Electric 4B Receiver 

Model C Super-Heterodyne 

Model C7 Super-Heterodyne 

Long Distance Reception 

Short Wave Reception 

Long Wave Receivers 

Pliodynes and Supcr-Plio- 
dynes 

Laboratory Equipment 

Broadcast Transmitters 

High Efficiency Amateur 
T ransmitters 

Model L Super-Heterodyne 
and 

Everything of # importance re¬ 
lating to Broadcast Reception 

This supersedes Mr. Leutz’s 
earlier book entitled “Super- 
Heterodyne Receivers.” 

P-ce $3.00 Postpaid 

EXPERIMENTERS INFORMATION 
SERVICE, Inc. 

476 Broadway New York City 


A crystal of the fixed type is used in this 
case. It is of the cartridge type and is 
placed between the two clips mounted at the 
center top of the panel. This type will be 
found best for use, since it does away with 
the annoyance of constant adjustment neces¬ 
sary in the ordinary type. Just a hint here 
may save the builder a deal of exasperation. 
No matter how fixed a crystal detector may 
be, dropping it on the floor or throwing it 
at the cat may make it lose its sensitivity. 
Too, an extra strong signal will cause the 
point to burn out. Therefore, it may be ad¬ 
visable to have an extra refill for it at hand. 
The ordinary type may be used, but the fixed 
one seems to be the lesser of two evils. 

An aperiodic primary is used on the tuner, 
reducing the controls. It consists of six 
turns placed directly on the bakelite strips 
which support the secondary. It should be 
of large wire. No. 14 serving admirably. 

The location of the instruments on the 
baseboard is clearly indicated in the illus¬ 
tration. 

Ninety volts of "B” battery were used 
on the plates of the tubes which were 201A’s 
and very good volume was obtained. Local 
five kilowatt stations have a habit of caus¬ 
ing distortion in the set with this high volt¬ 
age, however, so be careful when tuning in 
such transmitters. 

All in all, this is a reflex idea worth 
while. It has stability and a reasonable 
amount of added signal strength at the loud 
speaker. It also has—and this point is be¬ 
coming more and more important—perfect 
clarity of reproduction on account of the use 
of a crystal as the rectifier. 



A Triode Antedating 
DeForest’s Tube? 

(Continued from page 1671) 


the invention relates to a device for releas¬ 
ing energy in a relay manner, and it defi¬ 
nitely mentions telephone and telegraph re¬ 
lay purposes as its object, as well as the 
carrying of wireless telephone messages, the 
amplifying and building up of speech and 
music transmission, and telephotography. 

Von Lieben also clearly states that he de¬ 
sires to utilize a vacuum in which an elec¬ 
tronic stream will be emitted in a circuit 
with • potential of 200 volts. This clearly 
outlines the degree of vacuum in use to¬ 
day in the modern radio receiving tube con¬ 
cerning which a controversy between Arnold 
and Langmuir is now raging, there being two 
conflicting patent claims before our Patent 
Office Boaril of Examiners, in which the use 
of a “hard” vacuum is claimed. These 
patents on the vacuum question have not been 
issued. 

It will be noted in the circuit shown by 
Von Lieben that he provides for a “B" bat- 
ttry, and for a “C” battery in the external 
circuits connected to the tube electrodes. He 
also takes up the proposition of transmis¬ 
sion and mentions the use of a microphone 
in the grid circuit, even showing its posi¬ 
tion. 

Another point is that the external circuit 
of the collector electrode shows the positive 
terminal of the “B" battery connected to the 
plate, and that a means of feed-back is 
shown in “apparatus A.” though not claimed 
in the patent specifications. 

THE WEHNELT OXIDE COATING 

Altogether, this Von Lieben patent has a 
very strong bearing on the development of 
the vacuum tube today, for it shows a struc¬ 
ture which will be very important in the com¬ 
ing 110-volt receiving tubes which arc due 
to be placed upon the market within a short 
time. The Wchnelt oxide coating as a source 
of electron emission has withstood the test 
of science for more than 20 years. The 


For Better 
Results 


You are always sure that the care 
and time you take in arranging or 
changing and wiring your set will not 
be misspent when you use 

Approved Radio Products 

Examine any Yaxley Product. Take it 
apart. You will see many exclusive re¬ 
finements in design and construction which 
make for better results in your receiving. 
The increasing number of manufacturers 
of high grade radio equipment adopting 
Yaxley Approved Radio Products as stand¬ 
ard is the best testimonial of their worth. 
It is your assurance of satisfaction. 


Midget Battery Switch 



Small and compact. One 
nut mounting in single 
panel hole. Quick and 
positive snap-break 
contact. Each.•OVJ 


Other Yaxley Approved Radio Products 

Jacks, Jack Switches 
Rheostats, Potentiometers 
Plugs, Resistance Units, etc. 
Fully Guaranteed and Protected by the 
manufacturer 


Ask your dealer or send his name with 
your order to 

YAXLEY MFG. CO. 


Dept. N, 217 N. Desplaines St, Chicag 



VACUUM TUBES 
REPAIRED 

WD-11, WD-12, HQ 

UV-201A, UV-199, 

And others for fcP 

Quick service. All tubes repaird by us 
guaranteed to work as good as new. 

Send your dead tubes. All you pay is $2.00 
plus Postage to Postman. 

THOMAS BROWN CO. 

511-519 Orange St., Newark, N. J. 


PDW RADIO 

VlCBAcmioG 

Sent You Every. 

A LL the latest im- 

proved apparatus is 
listed in our monthly bul¬ 
letin: “The American 
Radio Transmitter." If 
it's new we have it. 

Lowest Prices inll.S., 

Our prices to dealers are the " 
lowest in the United States. 

A11 nationally advertised 

rood* at discount* that make you real money. __ 

cot your aamo on oar ensiling list. Simply send name 
today for latest, big monthly bulletin, showing 76 n 
Uonelly advertised factory lines and 4.860 Items. 

AMERICAN RADIO MF6. CO. I W.UIb SI. OcpL A, Kamss City. » 
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ANNOUNCING 

The Andrews 
Paddlewheel Coil 

Increases sig¬ 
nal strength 
and 

selectivity 


A moisture proof coil 
the performance of 
which is unaffected 
by climatic changes. 

A NEW low loss coil of ideal characters- 
x * tics for use with many different types 
of circuits. Embodying an extremely high 
ratio of inductance to resistance, this coil 
marks a distinct advance in radio design. 

Your results will be greatly improved by 
using this superior piece of apparatus. 
Its exclusive construction assures maxi¬ 
mum amplification, minimum distortion, 
and much greater selectivity. 



This coil, which is the type employed in the 
Andrews Dercsnadync Receiver, is manufac¬ 
tured under license from the Andrews Radio 
Company. 


Price $3.00 

Write for full information regarding this wonder¬ 
ful new coil, its characteristics and its uses. 



Abiding j(bop 


Reduces 


Increases 

selectivity 

Easily 

portable 


Price 

< 8.50 


Patents 

Pendlat 


The highest development in a portable aerial. 
Rotates on base, which is provided with silvered 
dial graduated for calibration. Handle permits 
adjustment without body capacity effect. Hand¬ 
somely finished in silver and mahogany. There 
is a DUO-SPIRAL model for every circuit. 


TINY-TURN 

A superior vernier control which makes per¬ 
fect tuning easy. Has a gear ratio of 30 to 1. 
Rotates in same direction as dials. Easy to 
install. Fits any panel. Handsome nickel and 
ebony black finish. Price 75c. 

Write direct, if your dealer is unable to supply 
these standard products. 



1301 FIRST AVENUE MAYWOOD. ILL. 

PERKINS ELECTRIC. LTD.. MONTREAL 


Western Electric Co. lias practically adopted I 
the Wclinelt coating in every department of 
their tube work. 

In manufacturing tubes which utilize 
Wehnelt-coated sources of emission, the 
craftsman makes a compound of strontium 
and barium oxides with resin, wax or paraf¬ 
fin, in a sort of soft, doughy solution. This 
compound is painted on strips of platinum- 
iridium alloy. As each painted coat dries, it 
is burned olT, and successive coats applied 
and burned off until as many as 12 to 15 
layers of oxide arc applied, the final piece 
being used as a vacuum tul)c filament. 

This class of Wclinelt filament is known 
as the “dull emitter” type, since a very small 
amount of electrode heat is required to gen¬ 
erate a heavy stream of electrons. In the 
recent attempts by manufacturers to create 
a design of 110-volt tube, the Wclinelt coat, 
heated from an electrically disconnected 
source, has been tried with fairly good re¬ 
sults. I 11 this type, glass tubes eicctro- 
lytically coated with silver upon which the 
oxides are deposited are used as sources of 
emission. The heating element in such tubes 
is located adjacent to the emitter and oper¬ 
ated from a 110-volt current supply. 


Radio Anticipations for 
1925 

(Continued from page 1673) 

was first in the field in the radio game and 
that we have a tremendous vested interest 
which ought to be considered. The use of 
radio is of military necessity and for the 
sake of the safety of our own ships, as well 
as merchant vessels, there is also a necessity 
in peace time for radio. Therefore, it is 
neither reasonable nor possible to shut down 
a Government or commercial station off- 
i hand, simply because the broadcast listeners 
complain of it. 

“Nevertheless, as far as the navy is con¬ 
cerned, I can assure you that we arc making 
every effort to reduce the interference 
caused by our stations. If the work seems 
to progress slowly, it is because the ordi¬ 
nary broadcast listener docs not appreciate 
the tremendous technical difficulties involved 
and the very great cost of the conversion of 
such a large number of stations afloat and 
ashore to stations of the non-interfering 
type. Our efforts are, moreover, hampered i 
by the unwillingness of broadcast listeners , 
themselves to use suitable receivers. 

“However, our work is progressing sys¬ 
tematically and regu’arly and we have made 
many concessions and spent many hundreds 
of thousands of dollars in improving condi¬ 
tions both afloat and ashore, and as rapidly 
as possible and as fast as the money is 
available, are scrapping old equipment even 
though much of it is still capable of excel¬ 
lent service from a naval point of view. 

“Incidentally, a large amount of interfer¬ 
ence has been charged to naval stations 
which investigation has shown not to have 
originated with them. This is the result of 
broadcast listeners failing to learn a few 
letters of the code, thus enabling them to 
identify a station’s call. Broadcasting, how¬ 
ever. has done the naval radii interests an 
immense amount of good. Most of our 
naval officers, whether they be in communi¬ 
cation work or not, from their experience 
with broadcast receivers, know something of 
the radio game and talk its language. I 
think broadcasting is largely responsible for 
a better appreciation of the possibilities as 
well as the difficulties of radio communica¬ 
tion in the naval service. 

THE SELECTIVE RECEIVERS 

“The man on a rural telephone line, where \ 
a number of parties arc on the same line, i 
with more or less inadequate operators, can 
I not expect the same service as the man who 1 





Build a 7-Tube Super Heterodyne 
Set—log All Stations 

Using Branston Kit No. R 199, you can 
build a far be ter set than you can ouy 
for much more monc/. In this Su;*er Heter¬ 
odyne Set 7 tubes give the usual results 
of ten. It is a 

8 MATCH EH frOC s'.rictly loop set 
TRANSFORMERS 0 [ coast to coast 

range, great se¬ 
lectivity, excel¬ 
lent tonal qual¬ 
ity. Panel 7x21 
inches. 2 Con¬ 
trols. 

Partially Assembled 
Accessory Kit, $50 

Si«n time sml In- 
s res highest class 
of parts. Contains 
drilled and engrav¬ 
ed panel will* con¬ 
densers. rheostat*, 
battery switch. 
Jacks, etc., mount¬ 
ed. Sockets, sub- 
panels. w ire. Sim - 
cheit I. etc., etc. 
When ordering he 
sure to specify kind 
of tubes you Intend 
to use. 

Send for Blueprints and Catalog 

Send 25c in coin or stamps for complete 
blueprints and layout covering Suner Heter¬ 
odyne. Radio Frequency and Honeycomb 
Toil Circuits: also complete catalog of 
Branston Quality Radio Products. 

Your dealer has Branston Kits 
or can get them for you. 

CHAS. A. BRANSTON, Inc. 

817 Main St., Buffalo, N. Y. 

Manufacturers *f Branston VIHet Ray High Fre¬ 
quency Generators 

In Canada—Chav A. Branston. Ltd.. Toronto. Ont. 


Branston Kit No. R199, 
3-stage long wave R. F. 
Transformer, Twin A. 
F.'s, Single Stage Long 
Wave R. F.. Long Wave 
T lined R. Special 
Tuned Coupling Trans¬ 
former. Short Wave K. 
F. Matched and given 
operation test. 


Set-©-Six 



Radio 

Socket 

Wrench 


A solidly-built 
wrench for every 
radio need. Reaches 
and fits every round and 
hexagon nut on any set} 
works with a fast, screw-driver 
turn. Compact, light, and handy. 

If jour dealer cmrtnet tufflj you 
order from Ml 

The Perry-Fay Company 

S<rtw Machine Product I 
ELYRIA, OHIO 
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Thomas Stanley Curtis 


“It Fits Your Pocket” 
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Fig. 9. Details of construction 
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The secondary may be removed for 


induction 


experiments 
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Fig. 7. A small coil suitable for use of amateur, lecturer or class-room instructor 

It will throw a 12-in. discharge 
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lunches in the desert—either you eat with 
the gang or you kid your appetite for an¬ 
other six hours. After a meat of biscuits 
and salt pork we takes a stroll out onto 
what should be a front lawn only the grass 
ain’t been told about it. The place looks 
forlorn to me, though Doris says the air 
is fdled with the very essence of romance. 
When I replies that all I can find in the air 
is sand, she hands me one of those I’ll-let- 
you-Iive-just-once-more smiles, so I signs 
off. I'm an Easterner, and may be preju¬ 
diced, but as far as I can see the only reason 
they calls it God's country is because nobody 
else wants it. 

Well, things moves slower than a crippled 
mule team pulling a Pennsylvania locomotive 
up the Hudson River, and I gets sorta lone¬ 
some. Doris is learning to ride a horse, but 
1 don’t need to reduce, so I stays inside and 
putters with what George says is a radio. 
After three hours’ labor I gets Tucson. I 
sees where we're due for a dead time until 
the ranch foreman perambulates into the 
setting. 

“Dommy called last night at the CW,” lie 
drawls to George. “Got a hundred head.’’ 

“The devil!” grunts George. “Anyone 
hurt this timer” 

"Old Harry McPherson got a pill in the 
arm,” said the foreman. “Rather tame af¬ 
fair. Dommy wasn’t at his best." 

“Who’s Dommy?” I asks. 

“Mex friend of our’n,” replies the fore¬ 
man. “Real charitable chap, too. Very 
socialistic.” 

It passes over us, so George explains. 
"He means Dominguez, the bandit." 

"Dominguez!” 1 yelps. “Not the famous 
rebel that's been headlining for the Associ¬ 
ated Press?” 

"Identical.” 

“Why-" 

"Oh, yes, he raids over here every so 
often. Hasn’t bothered me yet because I’ve 
not much of a herd. Don’t worry.” 

When a fellow advises you not to worry 
about something you-didn’t know you should 
worry about, it disturbs the peace. 

“Is this Dommy very bad?” I asks. 

“Oh, no,” drawls the foreman. “Quite 
affable. Tikes cattle, but prefers women.” 

He makes this last crack while looking 
at the wife out of the corner of his eye. 
It dawns on me—if Dominguez hears that 
there’s a woman at the DX lie’ll be sure to 
make a raid. Added to that, the frau ds 
a fairly recent graduate from Ziegfeld, with 
honors, and I don’t feel so good. However, 

I keeps silent about it. 

That afternoon I charters a mule from 
Sam and lopes into what the natives insist 
is a town, and me, being a stranger, having 
to take their word for it. At the railway 
station I sends a wire to Los Angeles. Then 
1 turns the mule about face and ambles 
back to the ranch. 

About four-thirty the next afternoon one 
of the cow gents sights an aeroplane. I calls 
to Doris. 

“He’s coming.” I informs. 

“Who is?” asks the legal restraint. 

“The Master,” I says. 

“Why—how does he know where we are?" 

I explains. “I wired him. You see, 
we’re kinda lonesome down here away from 
the asbestos, and I happened to remember 
hearing Jerry say lie wanted to make a few 
desert radio tests of some sort, so I told 
him where we were and asked him to fly 
over. He’s here.” 

The plane mows down a coupla infant 
cactuses and comes to a stop. Out hops a 
tall, dark-haired, shell-rimmed individual, 
hampered by a lot of packages and boxes. 

On the membership roll of the First Pres¬ 
byterian Church of Brightmcre-on-the-Deep, 
Long Island, he’s listed as Gerard Algernon 
Lawson, but his servants, of which he has an 
unlimited supply, calls him The Master. 
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Just One Question Left J 

“Should J r b nya battery charger^ 

“- Can Iget one - that¥callysavcs money? ” %<// 

“ l s 4t safe ■ ■ trouble pmofi quiet1 ” 

“Is it operate a charger^ &/. 

“Will it botto m rad i o recepti o n?” 

“Which battery charger shall I buy?” 

S ooner or later you’ll settle all the other questions and 
reach the last one —which battery charger to buy. 
There are several good chargers, each worthy in its own way. 
Selecting one of them is just a matter of which features you 
want in the charger you seek. 

Unitron Chargers have no 
moving parts to wear out 
—no vibration or noise. 
Operation of a Unitron 
Charger requires so small 
an amount of current that 
you will never notice an 
increase in your electric 
light bills. Select a charger 
soon. 


A good charger will not 
only keep your battery in 
splendid health, but will 
lengthen its life as well. 
Uninterrupted radio en¬ 
joyment is a direct and 
immediate benefit. 


Send for the Interesting Book 

“A Little Less Noise....Please” 
It Will Help With Your New Set 


Model 00 $18 


Charges any 
type of 
A battery 



$30 

Charges A and 
B batteries and 
automobile 
batteries 


FOREST ELECTRIC COMPANY 

Neu> and Wilsey Streets UNITRON Newark, New Jersey 
BATTERY CHARGER 

Advertising br Ficard-Sobn inc. N. Y, 


Battery Charger $6.95 

Noiseless—direct or alternating current— 
electrolytic type—1 ampere rate. Sold only 
direct from factory, hence the low price. 

WESTERN RUBBER MOLD CO. 

907-13 W. 19th St. Chicago, III. 


Op^iildiim Radio Panels 

•«?BAKELiiTE and Tubes 

Prompt shipments from conveniently located warehouses 
SPAULDING FIBRE CO.. Ine., Tonawanda. N. Y. 

Sales Offices — Warehouses 

484 Broome St. N.Y.C. Ill N.4th St., 
Phila. 659 W.I.ake St.. Chicago. 15 El¬ 
kins St.. Boston. 310 E. 4th St.. Los An¬ 
geles. 171 2nd St.. San Francisco. 509 
Flr-f Ntfl Bunk Bldg . Milwaukee. 


EASTERN LOW LOSS COUPLER 

in the fam ous pickle bottle form designed 
by 

,M. B. SLEEPER 

Makes the 3 circuit 
set easy to construct 
and control — insures 
DX and volume re¬ 
ception using only 3 
tubes, actually superior 
to most 8 tube sets. 
Blueprint (Tull size panel 
lay-out) picture hook¬ 
up and material list FREE with each coupler or 
sent on receipt of 23c. Write for free circular. 
Priee $6.00. At your dealer’s or direct postpaid. 

EASTERN COIL CORP. 

22 Warren St.. Dept. R, New York, N.Y. 
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Submarine Parts 



ers 


will 


For your convenience, we have arranged 
with the Publishers of EVERY¬ 
DAY MECHANICS to supply 
raw materials and finished parts 
necessary for the construction 
of the Model Submarine. 
It is not feasible to list 
these parts in a 
catalog or bulletin, 
owing to the 
great variety 
and the fact 
that per¬ 
haps no 
two build- 
require just the same piece finished in the 


same way. 

Therefore, in making inquiries, you are earnestly 
requested to state clearly just what part or parts you 
require, and whether you wish the raw stock or the 
finished part ready to install within your hull. 




We specialize in the construction of single instruments 
or parts for experimenters and are prepared to offer 
them the services of our shops for work they can¬ 
not do. Our charges are moderate and deliveries 
strictly according to promise. May we assist YOU? 


The Wm. P. Langreich Co. 

219 West 145th Street :: :: New York City 


* 
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THE CYCLONE COIL 


obtained from tin? tube. In working either an X-Ray tula? or 
vacuum electrode. the twitch pitta mint always lie in hole marked 
High Frequency 

Shoubl the vacuum in the tula? la? tto high, bring handle Xo 
20 up to I all Xn IS, and allow it to remain in contact ax long ns 
spark* pass aetr« at A When they cease, the tulw will la? found 
low enough Shortening the distance at A in connection with 


handle Xo ‘ill will lower the vacuum lengthening it will now thr 
varuum. 

To obtain a maximum X-Ray cHcct, the spark gap should 1* 
opened gradually until just before it censes to ojierate If the 
sparking at the gap *to|». turn it back until it licgiris again, then 
o|>cn once more a* far a» ptmrible Perfect control may I* obtained 
bv the spark gap and by moving the square connector to tlie tiif- 
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Tube Stands 

in connection with the adjustable vacuum tubes 
using the chemical adjuster, and with those used with 
the Kinraide Coil, we would advise the door tube 
stand shown in cut* as it has in combination with it a 
regulator so arranged that the vacuum in the tube may 
he held at any point desired. 



Floor Tube Stand, with Adjustable Spark Gap, SUi/1" Code word, i'injidos 
SctpE Curds, heav% inautated ■ 1,i in Code wb$}, Finances 

Small Wood lube suind .... 2.00 Code word, linage 


Arm, 3 feet tang, f> >r u*e in pkee of bail 
and point in stand usually fumls-hed 

with, stntic mneidnes . < 1 Code wprtJ, FlsaJiita 
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W COILS ^ 

J AND ^ 

OC-RAY TUBES 

Swett&Lewis Company 
Boston Massachusetts 
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A Sew lUint^en Ray Outfit. 


T1l« Sw-tflt Ac l.t^ns Cuiiipjny, s-uiTL-e-iH^jf tq ti. A. Fcsfll A- Li*., Bouton, 
Ma-*., furrmiacii a veryefficient X-ray outfit,otneiijiiigur m tuiactuDe, 

a foe til tube attai u (fittiruKupe. We jlSliitfatE herewith Line 5L*ltc inaclnSle, 
wtlicii h-L-, iftintly bnil improved in tnnny Mpcclt. El 111* («.ar p!lU'f h 
two of ^t*ia a'flit l^ii rubber, 1' be Latter are ri>ju iiu-J. on bull ben? ir.y«. 
a"i lI cjti) b# driven by hull at a HjMt'd uf l*itM retoflltkw per (MifUUf Tk 
device ln*pctuse4 m u tery amt siL'! lubiLuUlul lEo.iture-prjof mehci^eny 
ciH r .glUifs mtlrn lu ]irmL! a Ihutougb LmiiectiuC. 

■"I'lie euinpeuy niuo builds another scylc. ilinilir id design U> the above, 
buLirringtd im tie driven by a motor located In the bw. 

Till: X-ray Lubes manufactured by the SwelE * Lewis Com-pnny are 
wpfcluHy made uf imported glaM. l- otln1.y free from Lead or other impuri- 
ti'-s, and give- a very fine definition, * 'ue notable type nf very high power 



STATE- Mai-11 ink FO* Ri'ismu.N Rav \V'lN*K. 

lFfts recently bei^n tleslgfled (or the company by a wdMtaoim Boston 
timyik-sub, ami is intended fur um oa ughi-pSuc Wirtsltnrn nMehtan and 
isi'Sin-ti. '31 VII l-i. E; 3 :let With utiL|ualshed aiiciiKd among Eh* bop pilaU 

amt ntardikiil Imtvniiy- 

Tlqe latr^t novelty if afl :i d-i^Lat-. 1 .* *p*rE gap. I t -h easily ritteii lu any 

style i>[ iJ.iLU' ftuehiug mid niipUMf* ■ l1 10 - deT'MiLuJfl very IlkJLlcr>e.11. 
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The Kinraide High-Frequency Coil. 


The bent 
upparntnn 
for uji « 
tcith the 
direct or 
atternatintf 
current. 


SEND FOR 
DESCRIPTIVE 

CIRCULAR. 



fc£. 13 . Meyrowit 

Maker n! Ophlta| m0 lo*i«l Apparatus. Sttu.rti.wl Kiev‘ -ru‘ ' 

X-Hav Apparatus and HLgh Crade hyv, tar. Xusi* and I hronl In tinmen 

bit TwentylKird Sir™., J , , . *« ^kulk. Avenue. s. 

125 Went Forty -second Street, ^NhW ^Ohh, 

Madison Avenue, f I Iff® 


ifto St. Peter Street. Si Paul. 

* fUe Scfilir. Prance. 
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THE KINRAIDE COIL 


Unexcelled for 
X- JR ay 

High Frequency 
and Ultra-Violet 
Work 

PRICES 

GREATLY REDUCED 


Coil cannot be broken down; 
works in all climates; readily 
portable; can be attached to any 
lamp socket. 


Send for bulletin on Coils and X-Ray Tubes. 



PI 


igs 



I W 
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Six years ago the \ -ray apparatus was univer 
sally regarded with suspicion. To-day nearly 
every up-to-date physician hat a Kinnide Coil* 
which he instantly attaches to an ordinary incan¬ 
descent-light socket and conduct* a thorough 
X-ray examination or treatment, neatly, quickly 
and almost without expense. 

The famous KiuraRtc is the sole product of 
Swett & Lewis, of Boston, Mass., who hr*t 
started business in 1807 with two men in a ioxix 

foot floor space. The tremendous demand [for 
their product has continued to increase with such 
rapidity that they have found it necessary to 
double, and even treble iheir capacity many 
ti me*. 
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New England Notes. 


Brandi OtfhC* d( Trit KJ4iTMfeC*J r Wf^ur-. J 
^ntU|iLliiW4^ BulMLnf h ^0 ALLmtk Avt„ - 
Hi ■ % t<d, MAM., Audi a L, tifi. 'll 

MKSRRi. E. 8. HITCH IE ft SONS. fiiwkltor. mmimtuiurcn nf phi If 
wpWfttl a^KNtniitiB ind rmdtiF roiuiKUMa, tu>r Junt wtn^lctwJ thlrtf 
biQRii'hf to b® uifd eit third thr dpk liulldl HjniM rrulwn^ Tbuy 
s» il*o doia< a food |r fndorUcifi cpLlft tor honlg«n ray wot*. 

U0 NT O BN - RA ¥ SI r P P J - E Eft..—\\ u h i n the pw*1 to *r numt fen ttfm b*:? 
Wi a 4edulti4 fur Ruo( **»-ray apparatus eapeeJaU? by awrgeeiM. 

tni Bctpntlsts The Bprlnf Park Ltboks^ry, JmnAiri Hqjn, Mmi. F bu 
bmi kept t*ry bwr tupplylog them wtth duofTirtitt HErt^im and Mila. 

KLKt^TKIi: ItyTENTlAl^Tm* owlmlun w|]| l*o|4 lu annua) 
mwiliifi al ¥aunf ■ HqU J. Heaton next Wednesday even log, April ). 
I4nher will be verted at Lid ■burp. Kollpwlnu lb* dinner the elernnn 
tf offr*™ will Ofi^r. si (tor wbkh lb* ItnpoTtatit ntld ihtorrat I hg |npt? 
of lh« *v«Jrtp(. “BlEcLrleUr at ^HCin Falls." will be prwated by 
Mr Cfe K- ttoott. of lh« WeaiLDgfaoLbM* Electric ft tfanufiLui tiring C(md> 
inuiy 11 fust rated by the alereoptlrou mew# jttad mrntrls- 

TUB I- £ r KNfJTT A l 5 t*AH ATl r S nJMrANV, u AabbuNGD t'likCe, 
Itanium. hu bnn nunufirtoriijj a *fry nn%t vtstlr mar hi do which I* 
Uvlihted ill a Bmklllti'litwif rtic ;m liI I* to Is- run by clt?i**r a®* indue- 
Hulls it dlmrt-ruirrul mvtor Th# njniuiiF lw alto dralKftrd m Ron [ft pii 
ray act which la remarkably noal ud ■ -• u-ip-u r, ^vuiLn )njc of da Indue- 
ikm poll, m TmIa high frequenty roll, an, nld ron^tnirr, ia 4 break 
l The break wheel !■ nm? qf the flopppany* nvn iHo*lftra and glt« 
a tcry uniform mark. 
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appctn continuous. The above experimental result*. especially 
with the laminated pur, will no doubt be of interest ill connec¬ 
tion with the peculiar phenomena met with in working with 
transformers 

The writer is indebted for suggestion* to Prof. P. II. Croqkcr, 
Dr. M. I. Pupin. and to Mr. W. II. I ; rcediu»n, of Columbia 
College. 

Tesla Currents with Simple Apparatus. 

Mr. F. Hinistedt publishes iu Wicdetosnn's Annalen. vo[, 52, jjogc 
<73. some interesting researches with Tesla currents, produced by 
means of rather simple apparatus We give below a translation of 
an abstract of this paper os published in Die Klektrotechniscbc 
Zritnchrift, July 12. 

The reason why the researches of Tesla have not been rt-prudured 
in Germany is probably doc to the fact th.it the Apparatus which he 
used was not at hand. It is very interesting to note that the author 
succeeded ill reproducing most ol the results with exceedingly 
simple apparatus. Heat first used l.eelier's arrangement for the 
production of llertriati waves, but afterward used still better known 
apfuirutiis. namely, Leyden jar*. 

He connected the pilr of a powerful Kiihtnkorif coil i 5.) cm. long 
and 2ft era. diameter, using from 5 ton accumulators) with the 
inner coatings of two moderately largo I.< vden jars, insulated from 
each other by being placed on paraffine; he also used a spark 
micrometre. The outer coolings of the jar* were connected with a 
4 mm. wire, 150 cm. long and hee.t in the shape of a l\ A lb-volt 
incandescent lamp connected in parallel to this wuc was brought 
to a white heat by proper adjustment of the micrometer. Hy using 


inmaiea as oisiances oi iron* wirec w luur amirs imsi inis spucre. 

An incandescent lamp connected with the pole which ia not 
connected to earth show* only the pale light of a Grinler tube. 

But if a Urge metallic disc is connected to the glam -bulb, the lamp 
will glow brightly. The filament will, in that case, oscillate so 
chat it soon break*. If a ismductor lie approached to the point of 
the lamp this point will be immediately pierced by the current and 
a continual bright sticam of sparks will poos through the opening, 
and the filament will at oucc begin to glow uulil it is consumed. 

In the second part of hix paper the author state* that a Tesla coil 
ia quite different In Its. actions from an ordinary induction coil. A 
Gciasler tube connected in any wav with the pole of a Tesla coil 
shows cathode light at both electrode*, an anode light in the 
middle. A commutation of the primary current or a reversal of 
the pole lias no effect. An electroscope i* always charged positively 
when it is approaches! with a jsjle terminating in a point. Both 
poles produce only positive Lichlcnberg figures, never negative. 

Researches with diflrrcnt ga>e* show that thl« preponderance of 
the positive discharges from the pole of a Tesla coil depends on 
the surrounding medium. Ait or oxygen promote positive dis¬ 
charges; hydrogen, illuminating go*, nitrogeu, carlioiiic acid gas 
ami jinmoiiia, promote negative discharge*. 

If two points arc connected with oncpole.one in air and the other 
in hydrogen, positive and iivgatiic electricity will be discharged 
simultaneously from the same pole, depending on the surrounding 
gas. If one of the point* :* in oxygen, mid if giaduatly uiore and 
more nitrogen i* added, an electroscope opposite the point will at 
first show a moderate positive charge, with increasing quantities 
of nitrogen tin* will increaaa; when the mixture correspond* to that 
oi air the positive charge wt!l reach a maximum; if the nitrogen ia 

Digitized by GoO£ 
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in exeea* the charge will be reversed and will become negative. 
The process ts similar if it is begun with nitrogen and the oxygen 
gradually added. With an ordinary induction coil the charge of an 
elect rose rpe will be reversed when the primary current t* reversed. 


Fig*. 31 and 32 are tbe respective poaitive and negative taken 
in the case of a horse-shoe magnet. Here outside the magnet the 
filings arc absent in a region in the neighborhood of the pole* NS. 
The cause of this ia aa follows; Tbe fields were obtained by sprink 
line iron fill no* over a smooth oIasa surface: the tnunine of the *11 r- 
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emir* electrical work la under the supervision of Mr. Charles Cultrlsa. 
electrician ot the Commercial Cable Company, and Mr. Krancla W. 
Jcues, electrician of the foetal Telegraph-Cable Company. 


Philadelphia Notes. 


Br.iKllJffiir.il rHiKuKturu Would, i 
o»; tbauin Mrirt, / 

l*uii aoKLMUA, Pa., heti. in, iLjJ I 

THB fHOSPHOH BHUNZK SMELTING CUMl'ANY. LTU. describes 
It* well-known Lelta ui«l*l In a little pamphlet Just Issued Letts metal 
la not ofiered aa a substitute for the well-known "Elephant Uraud 1'boa- 
pbur Broaie," but occupies a distinct field ot Its own. 

IaAHOK CONTRACT, KOR AKMOKITE TORINO.—We are informed 


■a u»c« iso eicctnc stoves, witn a aiew pan ana conee pot, wiu, it 
Is claimed, enable a family to cook a breakfast of coffee, toast and eggs 
iu the lima required to bolld a fire and get (be ordinary store ready. 

THE tjWtrrT k LEWIS COMPANY. Boston, manufacturers of Rcnt- 
pt> ray apparatus, photographic and electrical supplies, baa removed 
front 17 to It Rromfinld Street The new quarter* are spacious and well 
adapted for the continued Increasing bustoeas of tbe company. Succeed¬ 
ing. as It did recently, to the firm ot O. A. Ere! * Ca, which had gained 
a creditable foothold In Rcntgen-ray work, the Swett k Lewis Company 
has Increased In credit and favor. It ta constantly seeking to Improve 
U[s>n Hi-ntgen-ray apparatus snd devices, and will very soon Introduce 
to tbe trade some novel and Important specialties, among which will be 
new lubes and fluorosiopca. The company la receiving some Haltering 
testimonials as to the quick snd perfect working of Ha various Koot- 
gen-ray specialties 
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1IIT in Y1LC Ul IIIT '* n J «V 1 i-J * n. ■-* JClJJJftii MkJ 1 -. LLL JUGCOl NIC! — 


New Enoland Notes. 


linnet Offio* of I'H r K: SC 1 TH [CM- WvKL*, i 
koora II, t4i*Oi:i way BuiLdia^W Atlantic Art., V 

)<i>«,TO>, Mum.. May M, :tw?_ | 

NEW KNIFE SWITCH.-Tli* KtWrtfic Camfuny. Frarl’ 

R. [.. hit a '■■try *rt»*iie wciiii* fontuung «i il- 

lu^itlkin ind dcvriiit^n I tl* nu-w ir lUntiurmit lukc-abdlircik tfefrtp 

ferult twiK h, 

RON 1 (tBK HAY S l*£t~ 1 aLT L£$. -1 lie hm l <h Lew j« Ccusrpan y, hjc 

CKhT K' G. A. Krri & Co., Boiloiu ban made aoatc vvty fritifyiRi e*ltr ol 

ipi til*, Airxi«rfn*nt* hi** beta junt wkrcbjr s-se wl the 

IjUgE (jliulLigf^Jjfajc Sai.iu *4*1 jifc-i 4 Ithliflf *UPgl£*! 

dMJei, b^h lil J*** Vijfk. wull bud^ Hit cuoqu4]r‘* X-iijr ipeeitl^u. 

IIS LAXiiEX yUARTERS.—The Antona Heclricai Coatpany, Afisofii*, 
»nn-, f'HCc the fro ii« fiEloCV, it corning iKHucd matt rov^faftsblv. 


•n 

ihei 

Slk 

islijn 

alii' 

N 

I vii 

ihc 

Sip 

btLL 

lrw< 

sail? 

itEi 

™0 

ITu 

t.ufl 
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.hvhv* "r>icii» UUUB1 riiujr'M’umu Itxi iu iwnnowa] ■mi wwnrii owttivrijr 

under Rro«<1«r*y Xml the Boulevard to rajth Street. At ia*tti Street the road 
•’ll! be divided Into two two«tr*ck branches tbe western branch, rom* under 
the Boulevard to Kings bridge; the easterly branch, tuning ff««m 104 th Street, 
will run under private property to Lenox Avenue and u/th Street, thence 
northerly under Lenox Avenue to the north »:de of the Harlem River and 
thence to Bronx Park. It U proponr*! to croon the Harlem River In a tunnel 
near the end of the Lenox Avenue branch and by a bridge at KlngsbrMge. 
It is estimated that these lines could be constructed lor about 


Buffalo and Niagara Falls Notes. 


Buffalo. N. V., Jan. t. it,?. 

CANADIAN NIAGARA POWER TUNNEL--The important statement is 
mad* (hat the franchise of the Niagara Kail. Powor Company, for the bond¬ 
ing of th* Canadian power tunnel across the river, hoa been extended for four 
year. Chief Engineer Breckenridg* »aid he understood that the extension 
will be made. If it ix not already made, 

TESLA'* LBCTt'KK IN BUFFALO—An effort I* bain* made by the Buf¬ 
falo Society of Natural Science* to secure Nikola Tesla for a lecturv to be given 
shortly In this city, Mr. Tesla will be present at tbe electric banquet on Jan. 
is, and it is hoped that be may sprak in public while in the city. The invita¬ 
tion extended to him is signed by msny distinguished citUsns, among them 
Mayor Jewett, Dr, Roswell Park. Dr. Pork Lewis and Mr. E. R Guthrie. 

EXTENSION ok NIAGARA FALLS A SUSPENSION BRIDGE LINK.— 
The Niagara Kail* A Ha*pen*ii>n Bridge Street Railway Company expcctsto 
start in the Spring to extend It* newly acquired Devil'* Hole line front it* 


and Mr, Field will b« located at 6 ; Federal street, uostan. 

THE SWETT A LEWIS COM PAN V ha* succeeded G. A. Prei A Co., Bo*, 
ton, manufacturer of Kantgen-ruy supplies, and will continue the business 
for the prcsenPat tbe same address, i- Brumfield Street. Mr, Froi retire* to 
engage in other branches of tbe electrical bnsmess. Mr. Frank H. Swett, of 
the company, bus been connected with tbe T. it. and Genera) Electric Compa¬ 
nies, and he has also held other important electrical connections; Mr. Lewis Is 
new to the electrical field, but pcswws*** good business qualifications, and Mr. 
Albert W Rantnul, who will he connected with them, has had an active elec¬ 
trical esperlenoe, all of which ensures success for tbe new company. 

HUNTRESS * EWING I* the style of a new firm introduced with the new 
year. Its business is that of electric railway equipments of all kind*and 
motor* and dynamos, new and second hand. The business address of the firm 
is t Oliver Street, Boston. Birth Mr. Huntress and Mr. Ewing are widely and 
favorably known In the electrical field, and have for quite a time been in¬ 
terested together in the Neal Electric Headlight Company, at official*, and 
the c!o»er busineso relation* now established will undoubtedly result in 
greater mutual advantages, while the concentration of their energies should 
also prove of advantage to the electrical field in the way of better service. 

THE PKTT1NGKLL ANDREWS COMPANY, Boston, ia sending to itsens- 
toraer*.fricnd*andth« electrical trade generally a most beautiful .a,; calendar, 
th* handsome engraving upon which is really an artistic gem. Its conspicuous 
feature is the goddess of electricity standing in the centre ot the globe collect¬ 
ing electricity ftnm the cloud* and distributing It around th* world, a com¬ 
plete circuit being mad* between the Eastern and Weatern hemispheres 
represented respectively by the palm and pine trees a* terminal*. An arc 
tampl* held in the right hand of the goddeea. old Ocean Is the foreground and 
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ih.iL]}.) , (jly measure! Si inclipi, 


A l.jirge Size Crookes Tube. 


Wr illustrate herewith * lug* *m e Croute* tube,, m&nui actured bv ibc 
Siren ,V E^tri* Com pin. v, sitceessQf to H. A* J*’ie[ * Co., Basitun., iJwi 



CeooKiis Ti.’iik iri SratlAl. |Jf,vfcs- 


T re*} Hast 


in^'Lili HJS 
lining e^(4 

trs. The 

HJjpi. n l j I: ►- 
i :ih (ijjttiit- 

i Inhered 
illr-bl n iclfc 


The tube has been ^KfClalh designed bfi leading physician fof use « 
lii-ryc ’f.t.siir inach ItSt-n and induction dills, HUd will wily cover ft IG-liWl ■ 
JOinch pl.u t. The electrodes are so pieced nb to get the full benefit rt I be 
nyn.. When desired Lbe icniaiDiill CAD be faftilshcd With id etui ca.pl to pffr 
teci Ibc wire*- Many bmpiialii arc jvadfnjg themselves of thi* lat^e tubr> 
w'hc'i. i*lien u*etl ‘.n copaection with llie cornpan y's ocw adjustable sipuirk- 
voi: K cr ..• I r: J' ?.ej >. l-:.’.. i:.. ;ea**il I .r I i,.n i" v li^ulrr. ifivi:u; ■ 
glViUT volume of li^bt the iurge tub-si do run up in vaaium, jh do t*f 
tnfcftil - 'lit?, and nill i»*t hunger. 
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New England Notes. 


Brunch Ome* of Thr Ulrctrical Worlh. J 
Ko-ntJ 91, Hathaway Build^g. Atlantic Ave „ v 

lioaTOtt. Mass . April ?. l&M S 

TI1E C Sc C ELECTRIC COMPANY'S Boston office hi> been removed from 
Cj Oliver Street to more modern and comnutdrciMt quarter* ;i* High Street, 
corner of Federal. Tl>e Customer* will tie welcomed at the new of> 

fiees by Mr. William F. Palmer, who hat recently succeeded Mr II. A Howard 
at the New England manager. 

TIIE SWETT A LEWIS COMPANY, B<»st.m, hat purchased of the Stanley 
Dry Plate Company, Newion, Ms», Hi *utle machine pant nnd supplies, 
nhielt make* a *in>*r valuable acquisition t*» the already admittedly efficient lines, 
uf X ray specialties of the Swett A Uewia Company, the liu«»iiicn »»f which ha* 
£ 7 o»n to quite j large magnitude. Thr >ueti ,V Lewis Company it ion issuing 
new caialogvirs on italic machine;,, CruoVet tubes and fluoroAcop-es. copies of 
which will be gladly furnished ujxm application. 
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Static Machine and X-Rays, 


The School Jourtfal of N av. 6 r iSpy, published a cut and de¬ 
scription of Stanley's Toe pier-Holtz machine, especially de¬ 
signed lor s-ray work, and manufactured by Swett & Lewi* 
Co,, II Brpni field si rcc t p Boh ton, Mass. The ordinary Sta¬ 
cie machine in use in many Schools may be used Eor *»r*yi 
by the addition ol a small Crookes tube. Qbserve^the follow¬ 
ing directions; Attach the tube la a. support. Connect the 
concave terminal (cathode) ol tile Ulbe CO th£ negative lod of 
the machine. (The negative sidfl shows a blue flame cm the 
coltecfinp combs.) Connect (he slanting disk (anode) of the 
tube with the upright spark gap post. IE tills is not on the 
matliirie, it can be easily erected, midway between the other 
iwo posts, with its baj] just a Little below their top. Then 
have the positive pole about three -fouri las of an inch (tom the 
ball OF the creel post. Start the machine, let the spark jump 



at first between the regular positive and negative poles, then 
pull the negative pole away four or five inches, and the cur¬ 
rent will pass through the tube. The current can be regulated 
by changjng the position of the positive ball. The lube should 
show a high fluorescence between the terminals and a dark 
band behind llie anode. Place a photographic plate under 
the tube, and a radiograph may be taken, 

To observe with the fluoroscopy the anode should be 
turned toward the observer and the object to be examined 
placed against the bottom of the fluOroScOpe, which should 
be held cl ore to the lube. 
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5WETT £ LEWIS VACUUM TUBE* 


The Sivi'tt Jfe Lew 3 m Company p of Boston, have Just got out 
a ihfw adjtistable vacuum tube; thr form of which lm the sum 

a* that put out by them tiefore. InAdiHtKmieothlmlm^T. 
is a chemical Imll ■ it ml a pointer The pointer works upon a 
hinge* and run be set mi thut when Hip vacuum 111 the tnlie 
get* tu the proper height, a spark will pas* from the pointer 



Switt & Lewis Vacuum True. 


10 the Chemical hulk and hold the vacuum at that point, Hy 
this nman fi the tube nmy he run for hours without any per¬ 
cept-ire change hi the vacuum. Tim tube in very simple and 
vitny to ioperate, and not liable lo Injury. J-nrge numbers arc 
being sold, anil they are hearing very favorable romuicnlR 
from them. To quote frnm a letter received recently: “I 
have nm'd the tuIh's continually,, atnl think them the ideal 
tube." 
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Adjustable Vacuum Tube. 


The Swett & Lewis Company, of Boston, the well-known manufacturer 
of X-ray and photographic supplies, baa just put upon the market a new 
adjustable vacuum tube which Is attracting much attention. It is a very 
simple thing, as will be seen by the cut shown herewith. The tube is of 
the regular type made by this firm, with the addition of a chemical bulb 





Adjustable Tube. 


and a pointer. To operate the tube, it is connected up in the usual way. 
The pointer is set so that no spark passes from pointer to chemical bulb. 
When the vacuum gets up to the desired point, set the pointer so that an 
occasional spark jumps across the air space. This will force a small 
amount of gas into the tube and lower the vacuum. This continues at In¬ 
tervals while the tube is in use. With this attachment, a tube can be run 
for a long time without attention or increase in vacuum. These tubes are 
selling very rapidly. 
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CATALOGUE "K." 

Static Machine, Two Tubes, Tube Stand, 6x6 Fluor 
□scope, Electrodes for Therapeutical 
Work, $9. do per Set, 

— WITH THIS OUTFIT THE FIIEST (CIHP OF fffljtl 1M BE B0lE.~ 


CotHf" "A tiXhI4ltMn itntf "(if* fi.V 


i\ew ff/cfjfe Btiiitlintf, KANSAS C 

SWETT & LEWIS COMPANY 

79 Frankltn St reef* BOSTO: 


o;oo. 


(C) Jeff Behary 2019 


15 















SHTTXUM. 1 V [KM. 


TTHSC KLECTRICAI, WOHUi 


u ruu. Lilt dim Kt Will Irt rt-TtPStd Hid “>.11 liinjmr zw((HLi¥iz 
T!-.r |inKTVu in k\m ilor if it it. ljcyLLu irill! uHiUfttll nnd ■ lie OKyprn 
SradunlSj,' added will! ■"* qcxUqkiy iiiilzrliim mi l Ebz C-liin kl- nr iJ 

uletliUMxtit Will It it'eiioi wLl>=’L th* ■pri'nJ'ry F-nm;r:t if. rn^r»«T 


Ijjnamo-Hlirrtrlc Mnehanaxy—VII. 
jiv n&wnr j. nin.yTfijr j.r=b a. b. E.E^j<nr.iL.v 

5iK Tbr |ih vkiri.! mtubkhlj=. Bi . . iflltllt flui prwdwped. llT 

a current Li niLha&WII, till If ir ifliLtcir uut ltd bt iMbmel w 
be-due E£| J. VteTLtSC ufttlltT 5 lL LlLt Wire, tbq MirvnFlna n+ whi^ki » 
il-r-pcnilnafc 11= Lh s : ilirecl iun -ufi F .iiC lII 4 TClIC lTirOII£ - ll tl'S “iC-t. 

I lice. rucltl lutiLiua Trail lit AttOUl pk«|lf '1 A. il irl r.h'Jl ic n 

l-[ littzlj r :,Lr>d m-lj: ::-i in tilt flthfr, kiirh i> u »irtq«lL_T 
m.i-il'i i>r:l. ir:l wbrii >.I:: dirctCLou Ul Fh* err™ I ibrollfil' 

I hfrirT.i1e;r1.-T | j rli j,n ETfil. Ihf ri iru-nLiOn u J tilt dFL'tlin-Li ntk uet- 
i:;.E LKe will stLtlMTllJ bt 5 h»m»>i. Ai thr nhrpn.q 1 T. 

r.E tht rqrrHDil; S Iz nz-n [z h - lii- vice I iittzii-,t 3 > ITlt '.'E-lotil v iif Cbt 



with Flits. ash Uoi ji.i: Loot- with M. M. F. :>;■>. i -1. i :;.. 


EttlErilirrG>fllHll*|? FlU: Wirt i*tfttKE; i. e., Flit irLLtdkitJ of Hit 

mx gp ac E:r liz.:l cwrjirliFTr i ntrvaxrk. 

it. it a rniiiiiiotoT oenTtylu|T acufrtnLlie ttni In <be I'lTiu oJ q 
elrclt ui- Diana Eu FI j. ?.>, u--.i ■ uuJTtiiF, i>t, j, tiat idiptre, bt 
itai t!:r.»>ab the rom.lwBl.or, Uitn Hitre- pairt* tbr-r-11 it h (.lit i«p »-? 
fur n tnrljin z.i:..i>z.rr uiirl ! nt^r.A.I y if riln^nsv-li link 11 terjirq- 
■rzLrj. If cjiw, Ll:r miTrrzit is Efan wire ‘Sir inm-nKfii. L:■ Sire 
lin.pt r -s, lhr rtnx -jnrtMill J trtTJ'Bliorv wi|3 |rf iji.m.pitJ, Tfct 
ikiut tfl'ict, howtrtT, ti. bt fira.':ikd.ll 3 > 'aHcaLnt.1 by studlaff un-t 

xin pcf c ™zii ■_ zi l; Ii 1 ].l* :I!i*i 11r I'ai^p, shown in F-i|t- jo. pfav jlr:i "r 
|crz. hnrr.i j.rn T-fry qlc«q 1u|fttllfr-- hra^nrlit flue -Hirwifh ^ 

loop. -“Ml ^pptutfi t'tuHfbre, ii^oii Hit uauitert'E imiwre liinta, 
and by wia4in^ -bv |mj> In j. btM nj »iany tump, th? H:njr pre- 
■iutt'l bj 4 HOhrl'i- duii'tl r 11ii 1 1 .l; Ii Lilt tdJE miV Ik! Vtty rfftill. 
■T.ti-M. M. ~r . -pttduttd biy ir-ermil, tstreliiEt. i!t’.t;:iiln t.|Hia 
Flit nt mi Lilt u-T emi pi ry-tu m, 

3ti. Tbt nnh <>[ V.. H. F, may W i4ktn at the- intiitrt.liirii, 

.1 n'J Li TrtiJtiEUlly Ih iu t.i bmi fur pu rj-k -huj tT OLidivtoitatc. ‘.i'll 
rnmliiiiiuiLUl uTiih, h'HTtvcr, pf m H l r , It hhi K-llbtrt, 
iid.nii.-l ulitr (Bat of clu eDi litif uia^iittitiiiiti. Hr. flil- 

lirrf, Of COdtlicdlEr. Tbr f i I !ir: > I . pr...'.iii'rt. Iij ^ _ ti I LL 

C. ti, El. null ■iiirrtLil.-hiiru, and, blBnit Hie C. ij, is. *nir eut- 



FllWi if AST Jt.—DFi-TLIWTHIH l!f Tj.l i JS I'LISH Ll'.ltH A 
llutfii-^Hoy WAnhruT. 

r-r nh ul Ena nrapcs'ci, Hie ^llbtrf Ik irad-Rbcd b-y ± ,. 3 -ipcre-tiiTii 

! || H E^rpr-ii^ilEly, Mi'.,| L- rtfirl? b. IL ir zjnh rLirruizy 

tlitrtFrm:. ip diiviilr ibi .. tif H^ptft-lunit Fny wll "T 

^Iee i,y I.S. L 1..1 h Fli FilllLirty tlir mimilIht --i r -.prit-I in u:'- I■ ■ 
l. 2 P{mort ntifly i.ii' 1 ! izi uLLdLn Flit M. ’if. F. f>I li’F ejil tT 
i'KMeil Ln jlllMrEjL 

39 . Fits 31 lO *:! irn Leki-n Friiru jtFuiil Ifni JlAlrlbJ.FliSLS If- 
r hr.i nizJ liUi'tll t]lLi;H. mid rFprt 3 <nil i wrLi.i. Ilf ::t|:a!Lmtc|Hi3iLiYizi 
■ rznrro Fy lie uuzeth tLithdy lltW-fino.! A ^n.lJ. a-^>. ■fliiy pilli" 
ibt itpdtril znrnfaL|y pit lust "be flux i.iflJiliUllOtS tllilL 
FHxnr in ttaeiitt 


ZB'* 

IA||*. . 1 ] uri.l ,;i n|T Lhr itnjii tl .ti- lit 4 . I 1 :zk'j 1 ! '■ r [iktii 

Id LTlt l j ! J : of ,1 llirw SilOt DlPSmr SjprK uulMHit tLt jLj^nri. ik* 
liliu^t Lit xhu.MlL in e Itioo-e ill Flit D»£h'bOT^FPOrl of priltl NS. 
fhn ruiixr i. f "!■ :: 71 :ir. Iglliivm: file fitlili -AtFt f'VIbllltlJ l.j i^rLnk 
Lllljf irOB flilE.^3 u«c 1 MIIOOFll y.i-*. lurrum; Lliu !:i^t>:n|j uf Lhr ?Br« 



Finn. r\i aifd 34-. --I'LiTiirnDnntH or Fil. x. nv Inu^ Fiurrfl- 
J.SII av Cm Tklkii ■■I.’ !:h I!:- IK Pr.ASj; lWk!it FYUl.rUl div F r LMl.-f Mtl 
MAjOSET. 

fate; uttt±ui7 cb lu^art Fbt xnuugtuiEiiL cf LIil (iiiiijih under Flit 
Lnfl sr-E-ri 1 uf ! h - - muyiii lit Hex Ii:m tnMiFid :ir .lrK-Miil-oiiMl'OJi >. ■ lilih^ji 
nr Bund Ffatw pot» al Iht «rp««t rd Fht sxp imoitdllultlK En rmni 
uf Lilt (mlti Vhlilfli WBBld iiLln-11-lit mutt (xirli f.lltd. 



¥lli. Jd.—Vr.Air AM' Nlli* &F»n:ix CiM M j.i-i.NV R-UiUiVXU CS 
4 jtiibKEcrn>n u-'irir Fmfi, Si ajIm .1? 

irUItUtfLMOrt lilt llflcnl UHSz-T Utt T+ ITII'-Itd bj Hit 5 ?.-pp:ili- 
L11111 Ilia. 1 . Llin n ijzrr uLFrvtLivi: Li niluntiLdL uT Hit LlOB 

rLTmt-nl eht oorrtATiizidinj; dnn»itir.’ uf .u=iLie (ltx, Eui 

Lliu ItLkun FlIBL Ih a 11.-.1101 III IHHtlltlit lllLS -ii|[l nj Alinwii it A., i-M 
Jlfje. 2 S. wlmrlpvcr itn in 1 niiiriJE.]f, iiirr l - is no tlU iCl CiT LfOb Ii 1 i 111_;>, 
uli'i « , nSr'.|TiC“liy v.iri.iLiiniK, cf ti ns :r ir-iiFiSy hIw^tk rii^mLL 1 Llic 

npprizHiitL- iif d nv iltiiiKiy m indid'altd liy Inori fihnpi fStDtmMr 



atp Jf. —iJiarpilH^iinf rm Fim hv Imid« Fn-iirai is 

Fr.AKKS fll'EE Jbj Al-3k rfY HIIIKAN IM Fni. S5, 

□I'M.-ib: i :i L ;. FlitrtF-irt, Ir It o .ly Hit dir«oiwn rwustd by iht fill-iLii, 
■’A indiorfiTf pr lilt ifirecFWD -rd 1b Abe, nhirh, TJTI In rLjFIbltil [-■ 
[rihLKiirLUy. 

I":i:. JS ilimri llm ■ "irl rilmLinn :1 1 iiiiinu. 1 ! it Silt nbl.vili^d lit 
Iron M int;.: in n hqrironiil |N.imn tinrr Lilt vtitinl jx 4 t- bi in tltr. 
Fi :n j^'ilA Eltre Lilt Hux-pt'lL'. >i>S 111 JlV.HjIlt 111 ci btLn ttll llkt- 
yiinzi.t puir. - !*- rrT Lht xrijjryuE pv:k 1 -. nml in i-iim'-l lit - ni-rr :ill 

bibtr parii. qf Fht plane rf *i iniuniTi?. follqui-nif ■ he Iiyi.l™ii|ic 
uii jIttBit-, Him wwtr ^Ahctius- ptBttuJ Itoiii mlkiitt ajitrLiirti in 
■ana i:f Lhr - . :■ xzi:l Inul Llic tt. 1 nr : ■. imkEhcrkLaE in wuCrr Eiinn 
lilt- ji.rtarq-iiHE». suproonFFNl is Fh« tvxFf-t x- itxmxrjjrn frum T»ijt j;. 


(C) Jeff Behary 2019 


16 




(C) Jeff Behary 2019 


1 








(C) Jeff Behary 2019 





(C) Jeff Behary 2019 


3 













(C) Jeff Behary 2019 


4 



(C) Jeff Behary 2019 


5 






(C) Jeff Behary 2019 


6 



(C) Jeff Behary 2019 


7 




(C) Jeff Behary 2019 





































(C) Jeff Behary 2019 





(C) Jeff Behary 2019 


1 











DIRECTIONS FOR 



To Obtain the Primary 


too 


TO 5TART THE CURRENT.—Thli l« accomplished by throwing th 
f c f W1 tch firntlv into its socket, when the vibrator should iuunedi lU !> • o:u 
occ to *♦ buxi. However, if it does not. a alight tap with thi. fing* t will 

rut of the vibrator contact screw t> not 
saarv. a slight turn in either direction 

marked *T" and "N", to the front of the appara* 

rode conducting cords. 

n so-called direct) Current. —The left hand 
il and binding posts, should rest upuu button 

ked M 1 ", and the right hand switch upon button marked *' il 
To Obtain the First Secondary (or induced ) Current.— The left hand 
:ch should rest upon button marked “J", the right liaml switch ujxju but- 

uuirkol “ 3 ", 

To Obtain the Second Secondary (or induced) Current.—Tin* left hand 
tch should rest upon button marked M S ", the right hand switch upon but- 

marked "4 M . 

To Combine the Primary with the First Secondary, the left hand 

tch should rest upon button marked M I ", the right hand switch upou but 

marked '* I", 

To Combine the Primary with the Second Secondary, the left hand 

tch ihouid rra upon button marked " i ", the right band .witch upon button 

rial “4”. 



GEO. C. 


The current it controlled by 
ns with the No. 2 battery. 

Mow to operate the Fuld Current Regulator, 
knob should always point directly toward the .m: 
base, when the instrument i* at res 
lion indicated by the curved arrov 
asterisk, the current is gradually 
when tlie kitoli is turned in the op 
cation, return the knob to its prof 
toward the .tar at l>ottom of tvgu 
trodes, returning them to their pro 
arc employed, care should lie olis 
turning them to their prowr receptacle, owe:wise, 
instrument may be corroded 

To Remove Exhausted Cells and Replace thei 
sec " Faradic Hints.** 

IT. S, l**t« n»«on CtirtnM lUvutilor 
SI, two. On (VII, Juno On «VJ» ,JMn« u 

IMUk Un«l HrUniri PalctiU tm IIMUiHlnn «ViSaiia ', u 
tor. March «. IN». On Cell 

FRYE. 

1 ’OKT1.AN 1 V 


K. 




(C) Jeff Behary 2019 


2 

















(C) Jeff Behary 2019 


3 









(C) Jeff Behary 2019 


4 











(C) Jeff Behary 2019 






(C) Jeff Behary 2019 


6 








(C) Jeff Behary 2019 


7 







(C) Jeff Behary 2019 


8 




(C) Jeff Behary 2019 


9 












(C) Jeff Behary 2019 


10 







(C) Jeff Behary 2019 


11 





(C) Jeff Behary 2019 


12 




















HcIEI OSH 
Faradie Batt< 

directions for operating. 


1 


th. 

dU 


P*'* 


Tou 


f ] To make the lottery fluid: 

(commercial) It fluid POW 

PotuM. 2 or..; Water, If. fluid or. 
^ ■ Wf ,T K .1 cun'. ? drachm*. I’ifttolvo the Bi* 

' ,f, t,li.u nd«l the ftictoomi 
tvr.l pour in tin- Sulphuric 
,d to cM , # a» the luingtinjr c 
lucv> heat, and it" th*< mistui 
,t iflf.n'it the battery 
The BUnlphai* 

am*l|fauisted. 

batten.: KU .hetan«•«■ U< «« *»***■ „ J^tXh«« 

. rl ,„„ ,l„. rtl. the W,h, -ill «<* * “"■ T ;" W.j..... 

II. tan. • deeit.l the un> and carbon plate* In- 1* It in tin „ 

,»,U k..them .lean. After n.in« tor .onto time, the 1«U**««»» 


ft—SulphalM 
ered ItichrMil 
ft: - ilphalC tf 
iphateot Mm3 
le of l’. tisa 
Arid and a 
t)ie acid ai 
;« need wh 


Mi 


I W 


keep* 


the 


h arge 1 


I't a 


wlII.t 


iiumff** 1 
«w the (v<l l 

PRIMARY | 

, .;m v nlt t'4i% N 

.\n4 M‘l 1 
mill n> 41 


II-fTJlFMW rtATJ 

ili *4 «» 1 WW>t J /i 11 


■.I*VANIC & FARADIC BATTSRY CO., CHICA3C, 


(C) Jeff Behary 2019 






(C) Jeff Behary 2019 


14 




(C) Jeff Behary 2019 


15 





(C) Jeff Behary 2019 


16 







(C) Jeff Behary 2019 


17 





(C) Jeff Behary 2019 


18 























(C) Jeff Behary 2019 


19 












(C) Jeff Behary 2019 


20 













(C) Jeff Behary 2019 


21 



(C) Jeff Behary 2019 


22 








(C) Jeff Behary 2019 


23 




(C) Jeff Behary 2019 


24 














(C) Jeff Behary 2019 


25 








(C) Jeff Behary 2019 


26 






(C) Jeff Behary 2019 


1 




(C) Jeff Behary 2019 







(C) Jeff Behary 2019 







(C) Jeff Behary 2019 


4 






(C) Jeff Behary 2019 


5 





(C) Jeff Behary 2019 


6 





(C) Jeff Behary 2019 















(C) Jeff Behary 2019 


9 




(C) Jeff Behary 2019 


10 









(C) Jeff Behary 2019 


11 




(C) Jeff Behary 2019 


12 




(C) Jeff Behary 2019 





(C) Jeff Behary 2019 


14 















(C) Jeff Behary 2019 


15 









(C) Jeff Behary 2019 















(C) Jeff Behary 2019 


17 






(C) Jeff Behary 2019 


18 












(C) Jeff Behary 2019 


19 




(C) Jeff Behary 2019 


20 






(C) Jeff Behary 2019 


21 



(C) Jeff Behary 2019 




(C) Jeff Behary 2019 


23 





(C) Jeff Behary 2019 


24 






















(C) Jeff Behary 2019 


25 




(C) Jeff Behary 2019 


26 





















(C) Jeff Behary 2019 


27 








(C) Jeff Behary 2019 


28 
































(C) Jeff Behary 2019 


29 










(C) Jeff Behary 2019 


1 




(C) Jeff Behary 2019 


2 




(C) Jeff Behary 2019 


3 




(C) Jeff Behary 2019 


4 




(C) Jeff Behary 2019 


5 






/V yK NT IONS OF NIKOLA TKtfLA. 
tM 

, of gaseous matter from any Apparatus in vrhfca, 

;« * u biVted to more or loss rapidly dmuging doe. 
U»e ^ not on |y desirable in order to avoid R 

tnc forces u, apparatus but also on account of economy 

'“* iW "2t2.. - 'o»8 - » n, y»- ,id » Wi 

!." ,l . rXlc-tric U rned, the low i» email; but if a gu under or- 
£rv or email prea-ure I* pre«n. the to may be very great. 

V au-ver the nature of the foreo acting ui the dielectric „i»y be, 
“ that in a relid or liquid the molecular displacement pro- 
„e..,l bv the force i« email: ''once the product of force and 

displacement is insignilicant, unless the force be vei* great, but 
in i .as the displacement, ami therefore tins product, is consider- 
,dikv the molecules are free to move, they reach high speeds, and 
the energy of their impact is lost in heat or otherwise. If the 
iths l»e strongly compressed, the displacement due to the force is 
made smaller,‘and the losses are reduced. 

In most of the succeeding experiments I prefer, chiefly on 
account of the regular and positive action, to employ the alter¬ 
nator before referred to. This is one of the several machines 
constructed by me for the purpose of these investigations. It has 
3*4 pole projections, and is capable of giving currents of a fre¬ 
quency of about 10,000 per second. This machine has been illus¬ 
trated and briefly described in my first paper before the American 
Institute of Electrical Engineers, May 20th, 1891, to which l have 
already referred. A more detailed description, sufficient to en¬ 
able any engineer to build a similar machine, will be found ui 
several electrical journals of that period. 

The induction coils operated from the machine are rather small, 
containing from 5,000 to 15,000 turns in the secondary. They 
are immersed in boiled-out linseed oil, contained in wooden l>oxes 
covered with zinc sheet. 

I have found it advantageous to reverse the usual position of 
the wires, and to wind, in these coils, the primaries on the top. 
than allowing the use of a much larger primary, which, of course. 

Iu<i „ the danger of overheating ami increases the output o 
\ ,f , 4 *il. I make the primary on each side at least one centimetre 
* T'" ! , T t ^ ,e * J condary | to prevent the breaking through on the 
«, '• ii< i would surely occur uitleiw the insulation on ^ ,0 t4 T 
•d van tag* V( *ry thick, ami this, of course, would bet**’ 

" primary in Hindu movable, which is necessary *" 
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man frequency and eiqh potent/ if 


c up rente 


IM 


nome experiments, and many times convenient f<, 
of adjustment, I cover the secondary with w„ x * ! " pUr P<**» 
in * lathe to a diameter slightly smaller than ,!*'. ,U , n ‘ U off 
primary coil. The latter I provide with a him,II,. !’. of Ul * 

of the oil, which serves to shift it in any l,,, « out 

woonduy. ’ 1 ■>•»* tU 

I will now venture to make, in regard to tiie general 
p illation of induction coils, a few observations Wring udg 
wnich have not been fully appreciated in earlier 
with such coils, and are even now often overlooked. 

The secondary of the coil possesses usually such a high self 
induction that the current through the wire is inappreciable, and 
may be so even when the terminals are joined by a conductor of 
small resistance. If capacity is added to the terminals, the self- 
induction is counteracted, and a stronger current is made to flow 


through the secondary, though its terminals are insulated from 
each other. To one entirely unacquainted with the properties of 
alternating currents uothiug will look more puzzling. This fea¬ 
ture was illustrated in the experiment performed at the beginning 
with the top plates of wire gauze attached to the terminals and 
the rubber plate. When the plates of wire gauze were close to¬ 
gether, and a small arc passed between them, the arc prevented a 
strong current from passing through the secondary, because it 
did away with the capacity on the terminals; when the rubber 
plate was inserted between, the capacity of the condenser formed 
counteracted the self-induction of the secondary, a stronger cur¬ 
rent passed now, the coil performed more work, and the discharge 
was by far more powerful. 

The first thing, then, in operating the induction coil is to com¬ 
bine capacity with the secondary to overcome the self-induction. 
If the frequencies and potentials are very high, gaseous matter 
should be carefully kept away from the charged surfaces. 
Leyden jars are used, they should be immersed in oil, a> o © 
wise considerable dissipation may occur if the jars are ^ 
strained. When high frequencies are used, it is 0 
portance to combine a condenser with the primary ^ ^ 
a condenser connected to the ends of the priuiar 
terminals of the alternator, but the latter is m>t » j* 

mended, as the machine might be injured. 16 - inftrv and 
undoubtedly to iihu the condenser i>* scries "it 11 annn l the 
A ' f h the alternator, and to adjust its capacity so « 
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self-induction of both the latter. The condenser should l*e ad¬ 
justable by very small steps, and for a finer adjustment a small 
oil condenser with movable plates mav l>e used conveniently. 

I think it best at this juncture to bring before you a phe- 
nomenon, observed by ine some time ago, which to the purely 
scientific investigator may perhajj* appear more interesting tlian 
any of the results which I have the privilege to present to you 
this evening. 

It may be <|uite properly ranked among the brush phenom¬ 
ena—in fact, it is a brush, formed at, or near, a single terminal 
in high vacuum. 

In bulbs provided with a conducting terminal, though it Ik? of 



JC1U. 1*1. 


notunuj'' , r T , «d e. 

tivo ’ b °, "; i de j hmto] -'- preserved in its most sen 

In -SrinTrt ."T ° id ° f *" V C0 " lhlcti "K electron 

leading-in wire nlLT/’Twn^d '* f" # Ml ' lmvin « 1 

b t^r‘ r s* 8 ‘ 40 " 

in ..f wlir t -|'iK«T n . l ’ r ? e " K " amp glebe 

'• Mown out to form a'V M ’tnlwj, llieeml of wliii 

sealed a. elj.iv ' T •' ?' * Th “ “P'-re dmnld I 
Before waling „ t | j ' t ,e '•outre of the large glob 

in Bie ..^ ..-.. be alippo 

* nut it m not important I., employ it. 











" WH nv 
The small hollow sphere « > 8 «» m 

powder, and » wire «, U cemented in thl wndnodm, 

connecting the conducting p, wder wi| , "* k <°r the |,ur,»„, * 
The construction shown in Fig [° genemtor. 
re,„«ve from the brnsh any conducting lIlT. iu •">•» to 
hly affect it. The bulb consists in this n, ' 'r ‘ ,ni K ht P°“>- 
which has a neck a, provided with a t,,l„ V , Um P globe l, 
sealed to it, so tha, two entirely indVamlm 8 P be ™ h 

formed, as indicated in the drawing \v» “Apartments are 
the neck n is provided with „ U “ - 

to the generator and acts inductively upoiuhe m i ‘‘T’**' 1 
tied and highly conducted gas inc.oidTSie %**££?* 
the current passes through the tube i into the smaU spWmtm 
set by induction upon the gas contained in the globe 1 
It is of advantage to make tlm hiim » __• « .. . . 
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Fig. 148. 


through it very small, and to blow the sphere s very thin. It is 
of the greatest importance that the sphere s be placed in the 
centre of the globe L. 

Fig*. 14.3, 144 and 145 indicate different forms, or stages, of 
the brush. Fig. 14.3 shows the brush as it firet appears m a bulb 
provided with a conducting terminal; but, as in &nc * >u 
very wh*ii disapiienr*—often after a few minutes c 

^•elf to the description of the phenomenon as seen m 
without e/ 1 ndacting electrode, h is ohservet un or 
ing conditions: , , t o a very 

Whi-n the glolw /.(Figs. 141 ***<1 l4 “ ) ' n connecting 

vl» # h , grei , f genernllv the bull) is ,M,f , v " H ^ j |, u ||> (Fig. 
win .trig 14h ortho tinfoil eoati»K 
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SSS 

142 ) to the terminal of the induction coil. To excite it, it fo 
mtuollv sufficient to grasp the globe L with the hand. An in- 
f€ . nw . phosphorescence then spreads at first over the globe, but 
soon gives place to a wbite, nmt\ light. Shortly afterward one 
mav notice that the luminosity is unevenly distributed in the 
globe, and after passing the current for some time the bulb ap¬ 
pears as in Fig. 144. From this stage the phenomenon will 
gradually pass to that indicated in Fig. 145, after some minutes 
hours, days or weeks, according as the bulb is worked. Warm¬ 
ing the bulb or increasing the potential hastens the transit. 

When the brush assumes the form indicated in Fig. 145 it Inav 
be brought to a state of extreme sensitiveness to electrostatic 



Fio. 144. 


Fig. 143. 


arid magnetic influence. 1 he bulb hanging straight down from 
H wire, and all objects being remote from it, the approach of the 
observer at a few paces from the bulb will cause the brush to fly 
u> opposite side, and if he walks around the bulb it will 
always keep on the opposite side. It may begin to spin around 
r he terminal long before it reaches that sensitive stage. When 
• t Is gins to turn around, principally, but also before, it is affected 
by a magnet, and at a certain stage if. is susceptible to magnetic 
influence to an astonishing degree. A small permanent magnet, 
*ith it- pole* at a distance of no more than two centimetre*, will 
•ffeet it vi-ibly at a distance of two metres, slowing down or bo 
" h-ntting the rotation according to bow it is held relatively to 
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high frequency and Hina potential 
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the brush. I think I have observed that 

«** T ° mft ? netic » ^ i* not most senli iv wheo il « 

influence. My explanation U, that the | ^rosuuic 

between the brush and the ghu* 0 f the bid? 7^° aUracti< >u 
rotation, grows much quicker than the 1 r#Ur * the 

the intensity of the stream is increased. nagneUp wh <* 

When the bulb bangs with the e lobo / . 

always olockwiw. I„ t | le southern hembplrere it w '"u'"" U 
in the opposite direction and on the equator the hn^ 

turn at nil. Tin- rotation may be reveraed byau^nWW 
at some distance. The brush rotates best, seemiuelv when it? 
at right angles to the lines of force of the earth, f, ’verv likelv 
rotates, when at tts maximum speed, in synchronism will, the 
alternations, say, 10,u00 times a second, The rotation can la- 
slowed down or accelerated by the approach or receding of the 
observer, or any conducting body, but it cannot be reversed by 
putting the bulb in any position. When it is in the state of the 
highest sensitiveness and the potential or frequency be varied, 
the sensitiveness is rapidly diminished. Changing either of 
these but little will generally stop the rotation. The sensitive¬ 
ness is likewise affected by the variations of temperature. To 
attain great sensitiveness it is necessary to have the small sphere 
* in the centre of the globe Z, as otherwise the electrostatic 
action of the glass of the globe will tend to stop the rotation. 
The sphere * should be small and of uniform thickness; any dis¬ 
symmetry of course has the effect to diminish the sensitiveness. 

The fact that the brush rotates in a definite direction in a per¬ 
manent magnetic field seems to show that in alternating currents 
of very high frequency the positive and negative impu a 
not equal, but that one always preponderate." over the ot ie,r 
Of course, this rotation in one direction mn\ ^ . r 

action of the two elements of the same current u P o11 elements 
or to the action of the field produced by ^ . one im- 

upon the other, as in a series motor, wi 0 ^ ' the brus b 

puU* being stronger than the other, 1 would speak for 
r nriiM, hm far a* I could observe, in »>>.\ l )l> 1 _ \ ^ 0 f (be earth’s 

dii* view. In Hindi case it would turn at an *^ ^ {0 eX plain why 
"'•rfasc. But, on the other hand, it » rtI1 ,l one must 

a permanent magnet should reverse t »« ^ 

a^aurne the preponderance of imp 11 *** . brush or stream, 

As to the cause* of the form** 1011 
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hiiikitwdue fo t j ie electrostatic action of the globe and the 
diflvimnetry of the jwrts. If the small bulb h and the globe L 
[ vvn} |>or f,,et concentric spheres, and the glass throughout of the 
Ml i n( i thickness and quality, 1 think the brush would not form, 
** the tendency to {was would be equal on all side*. That the 
formation of the stream is due to an irregularity is apparent from 
the fact that it has the tendency to remain in one position, and 
rotation occurs most generally only when it is brought out of 
this position by electrostatic or magnetic influence. When in an 
extremely sensitive state it rests in one position, most curious ex¬ 
periments may be performed with it. For instance, the experi¬ 
menter may, by selecting a proper position, approach the hand 
at a certain considerable distance to the bulb, and he may cause 
the brush to pass off by merely stiffening the muscles of the arm. 
When it begins to rotate slowly, and the bands are held at a 
proper distance, it is impossible to make even the slightest motion 
without producing a visible effect upon the brush. A metal 
plate connected to the other terminal of the coil affects it at a 

great distance, slowing down the rotation often to one turn a 
second. 

I am firmly convinced that such a brush, when we learn how 
to produce it properly, will prove a valuable aid in the investi¬ 
gation of the nature of the forces acting in an electrostatic or 
mapetic field. If there is any motion which is measurable going 
on in the space, such a brush ought to reveal it. It is, so to 
speak, a beam of light, frictionless, devoid of inertia. 

I rhiiik that it may find practical applications in telegraphy. 
W ir!i such a brush it would be possible to send dispatches across 
the Atlantic, for instance, with any speed, since its sensitiveness 
may he so great that the slightest changes will affect it. If it 
P° s;, >ble to make the stream more intense and very narrow, 
its deflections could he easily photographed. 

1 have been interested to find whether there is a rotation of 
r he stream itself, or whether there is simply a stress traveling 
around the bulb. For this purpose I mounted a light mica fan 
ho that its varies were in the path of the brush. If the stream 
If was rotating the fan would he spun around. 1 could pro¬ 
duce no distinct rotation of the fan, although I tried the experi¬ 
ment r<*jK-afedly; blit as the fan exerted a noticeable influence 
on the stream, and the apparent rotation of the latter was, in this 
' « e, never quit#) satisfactory, the experiment did not appear to 
Irf* coneltiNjve. 
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„,GU FREQUKNCY AM „ to „ 

i i i lAl CVRRS: ^Ts <*, 

I have been unable to produce the nl 

mptiv e .litharge -oil although <«* 

•*» bo wo" produced by it_ m>11 ""«■ 

with eotle o|wratcd from an alt«n mtol . ’ Wr 

II may bo poaaible to produce th,. |, n „. . . 

direction, or even by • ateady potentinl i„ T**" 1 n <* 
I- -till more acnaitive to magnetic influence *** “ ""uld 

In operating an induction coil with rur idl • 
we realize with astonishment, for the first tim <™n»nt«, 

snee of the relation of capacity, self-induction »,!!'| T* i ’ npor '- 
reganls the general results. The effects of capacity ** 

striking, for in these experiments, since the* self i, t n ““ 
frequeny both are high, the critical capacity is v'crv ™ ‘ fl ^ 
need he hut shghtl.y vaned to produce a very eonsidcmhle cl, , “ 
The exper.ment.tr may hnng his body in contact with the Z 
nnuala of the secondary of the coil, or attach to one or both ter 
minala insulated bodies of very small bulk, such as lmlbs, and he 
may produce a considerable rise or fall of potential, and greatly 
affect the flow of the current through the primary. In the ex¬ 
periment before shown, in which a brush appears at a wire 
attached to one terminal, and the wire is vibrated when the ex¬ 
perimenter brings his insulated body in contact with the other 
terminal of the coil, the sudden rise of potential was made evi¬ 
dent. 

I may show yon the behavior of the coil in another manner 
which possesses a feature of some interest. I have here a little light 
fan of aluminum sheet, fastened to a needle and arranged to 
rotate freely in a metal piece screwed to one of the terminals of 
the coil. When the coil is set to work, the molecules of the air 
are rhythmically attracted and repelled. As the force wit i 
which they are repelled is greater than that with which tie\ 
Httracted, it results that there is a repulsion exerted on the w- 
f«*e« of the fan. If the fan were made simply of a me a j 
’he repulsion would be equal on the oppos» tc M 1 ^ 
produce no effect. But if one of the opposing fll,r ftC . ^ 

' 'h '»r if, generally speaking, the bombardnum <m ^ ex- 
*e%kened in some way or other, there remains *p|,e screen- 

upon the other, and the fan w , .. opposing •his* 

‘ng b beat effected by fastening upon one o ^ fgn ia „,ade 

^ f he fan insulated conducting coatings *fastening ° n 0^ * , 
1,1 ? hc iliujH- of mi ordinary propeller s< n w, 
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side, and dost* to it, an insulated metal plate. The static screen 
may, however, he omitted, and simply a thickness of insulating 
material fastened to one of the sides of the fan. 

To show the behavior of the coil, the fan may be placed upon 
the terminal and it will readily rotate when the coil ia operated 
by currents of very high frequency. With a steady potential 
of course, and even with alternating currents of very' low fre¬ 
quency, it would not turn, bceanse of the very slow exchange of 
air and, consequently, smaller bombardment; but in the latter 
case it might turn if the potential were excessive. With a pin 
wheel, quite the opposite rule holds good; it rotates best with 
a steady potential, and the effort is the smaller the higher the 
frequency. Now, it is very easy to adjust the conditions so that 
the potential is normally not sufficient to turn the fan, but that 
by connecting the other terminal of the coil with an’insulated 
body it rises to a much greater value, so as to rotate the fan, and 
it is likewise possible to stop the rotation by connecting to the 
terminal a body of dilfcrent size, thereby diminishing the potent- 

Instead of using the fan in this experiment, we may use the 
“ eIoctric ” radiometer with similar effect. But in this case it will 
be found that the vanes will rotate only at high exhaustion or at 
ordinary pressures; they will not rotate at moderate pressures, 
when the air is highly conducting. This curious observation was 
made conjointly by Professor Crookes and myself. I attribute 
the result to the high conductivity of the air, the molecules of 
which then do not act as independent carriers of electric charges, 
but act all togethei as a single conducting body. In such case, 
“f course, if there is any repulsion at all of the molecules from 
the vanes, it must be very small. It is possible, however, that 
the result is in part due to the fact that the greater part of the 
discharge passes from the leading-in wire through the highly con¬ 
ducting gas, instead of passing off from the conducting vanes. 

In trying the preceding experiment with the electric radiometer 
the potential should not exceed a certain limit, as then the elec¬ 
trostatic attraction between the vanes ami the glass of the bulb 
may be no great as to stop the rotation. 

A most curious feature of alternate currents of high frequen- 
ci» - and potentials is that they enable us to jH*rform many exjiori- 
ments by the use of one wire only. In many rusjHJcts this font, 
nro is of great interest. 
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Plati .V Showing Various Tubes from the Author's Collection. The large tubes are all modern. One just made. 1 have 

tills \t the right-hand comer is an old tube partly coated with black varnish. Near the ft 'V ^Vikj tube with a bulb one inch in diameter 

-afelv excited it with a large 20-plate Static machine. Its bulb is half an inch in diame or. s b .‘ ' t , fir » t double-focus tnlv m - 3 * " 

It ha. worked well with a large Static machine. The tube second in central line and just above * >; J J . ^aed tube men.,.. 
country. The small tubes were made solely for the author's tests. In the upper right comer are the fragments 
tin, chapter Not t he bend in the stiff metal rod and the folding of the electrodes by the force of compression. 
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1’i 'Tr • — I It i i'i \ ai'imni Company Automatic Resistance Regulator. Set up the tube and Regulator shown in th> lr.'ti ■ 1' I' - 

r ' •'tin 1 Attach the left hook to negative and right hook to positive pole of current. With Static machine n- uitcnupiei on positive 

j "ill Start corri nt with -mall spark-gap and rod of regulator pushed in. Develop the desired amount of current and giadualb pull out the rod till Uk 
radiance i- n gnlalcd to suit. J till ing continuous use modify the position of rod iih needed to keep the action itcail). 4 
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Gas tubes of 1896. This often reproduced (and most 
of the time wrongly attributed) representation of early 
gas tubes appeared in La Nature (Paris) in November 
of 1896* It was Segny's personal collection, and con¬ 
tained tubes both with and without reflector. Some of" 
the shapes are identifiable; l. a 2, 20 Crookes; 3, 5, 7 S 9, 
II, 13, 21, 22. 23. 29 Seguy; 4 Wood; 8 Thomson; 10 
D’Aisonval; 12 Puluj; 24 llontgen; 28, 30 Colardeau. 
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Thomson’s Standard Roentgen Tube. Diagram of a 
twin-focus arrangement usable for either direct or al¬ 
ternate current: the vertical electrode with twin de¬ 
flectors is the anode, while the other two are cathodes, 
connected to a single pole when direct current is em¬ 
ployed. 



Thomson's Twin-Focus Tube. Drawing of actual de¬ 
sign, with platinum wedge-shaped anode and two con¬ 
cave aluminum cathode cups; usable on either the low 
or the high-frequency coils, including Thomson’s roent¬ 
gen-ray transformer of 1896; the additional outpouch 
was filled with a chemical mixture which, when 
heated, would give off “steam” to reduce vacuum and 
thus correct over-hardening. 
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Swintgns Alterin'ate Cltjient X-ray Tlt&e. British 
model of twin-focus tube, for use on Tesla high-fre¬ 
quency transformer; tube made by Alan Archibald 
Campbell Swmton (1803-1930), who was also the first 
labor Kontgen) to produce a roentgen plate - on Jan- 

nary 7, 1896, 
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J 

= Disks 
= Electrodes 
= Knurled screw 
= Interrupter 
= Leyden jar switch 
= Leyden jar 

= Switch for upper lining of 
Leyden jar 

= Alternating current 
terminals 

= Brush carriers 
(compensators) 

H 


Instructions for using the 

Voltana Wimshurst machine 

VOLTANA Wimshurst machines are supplied ready for use, except for the 
electrode rods, which must be placed on the small tubes of the plastics bar. See 
also the illustration of the machine. 

The Wimshurst machine is supplied in a cardboard box which can also be used 
for storing the instrument when it is not in use. 

(faulty operation 

The position of the brush-arms is reversed so that the machine operates only 
when rotated in the anti-clockwise direction. 

If the leather cords are incorrectly placed on the pulleys, the machine will also 
operate when rotated in the anti-clockwise direction. 

The brushes are badly worn. If possible they should be trimmed with scissors so 
that a clean metal surface is exposed. 

Only the brushes of the compensators should be allowed to touch the disk. The 
other brushes should be set close to the disk without actually touching it. 
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One of the Leyden jars may be cracked. Each jar should be checked separately 
to test its charging performance. A jar in good condition should emit a small 
spark. 

Failure of a new machine or machine in good condition can only be due to 
failure to observe the operating instructions. 


“Directions {ot using the experimentul sets 

To improve the insulation, all experimental sets should be mounted on the 
universal stand. The upper metal section of the stand is directly connected to the 
apparatus. Depending on the polarity of the electricity required for any experi¬ 
ment, either both or only one terminal of the Wimshurst machine should be 
connected to the experimental apparatus. In the last-mentioned case, the other 
terminal should be connected to earth. The connections are made by chains which 
are simply hung on the hooks of the stand and of the experimental apparatus. 

The paper strip bunch 

is connected with only one chain. The individual strips repel each other in 
accordance with the law "like charges repel each other". 

Chiming bells („Glockenspiel") 

The electricity is again conducted by chains. The four bells on the side are 
charged. These bells act as distributors by conducting the charge to the metal 
spheres suspended from the insulating silk threads. The metal spheres strike the 
centre bell which is connected to earth. The charge is therefore dissipated and the 
entire process is repeated. The experiment can also be carried out quite success¬ 
fully if both terminals of the-Wimshurst machine are connected to the chiming 
bells. 

The electric impeller 

is rapidly rotated by the recoil effect of the electricity flowing from the points. 

The Geissler tube 

This tube is highly evacuated. Owing to the high conductivity of the gas residue 
in the Geissler tube, the Wimshurst machine is not able to supply the maximum 
voltage. 


Size of box: 47X28X10 cm 


Weight net 2 kos, gross 3 kos 
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The spark gap is therefore included in the circuit by means of the interrupter D. 
The machine can then operate at a higher voltage and a larger quantity of 
electricity is compensated with every spark. The intensity of the illumination of 
the tube is greatly increased. This experiment should be carried out in a darkened 
room to enable the best results to be achieved. 

The lightning board 

consists of a strip of tin foil pasted on to a plastics plate. The tin foil is interrupted 
at several points. The chains connect the terminals of the machine to the hooks 
of the stand and of the plate. The spark bridges all the gaps simultaneously at 
each interruption, thus giving the impression of a streak of lightning passing over 
the tin foil. 

Use of the handles 

The handles are connected to the electrodes by means of the chains. The spark 
gap is inserted into the circuit by means of the interrupter D. The shocks will be 
the more powerful, the greater the gap distance of the spark gap. 

The dancing balls 

The hook of the stand and the ring of the apparatus are connected to the 
terminals of the machine. The elder-berry pith balls resting on the bottom of the 
apparatus are charged at the same polarity and are therefore repelled. They 
are then attracted by the upper electrode, discharged, charged and again 
repelled. The pith balls thus continue to dance up and down. The interior and 
exterior of the glass bell are lacquered and should always be kept clean and dry. 

Air cleaning apparatus 

A previously lighted smoking candle is placed in the bottom of the apparatus, 
and covered by the glass bell. The bell is filled with dense smoke. The hook of 
the stand and the ring of the apparatus are then connected to the terminals of 
the machine. On starting the machine the smoke rapidly disappears: it precipitates 
on the electrodes or on the glass walls. 

The rolling glass marble 

The apparatus is connected as for the pith ball experiment. The glass marble 
must be completely clean and dry. Wherever the marble touches one of the 
metal plates it is charged at the same polarity and therefore repelled. This 
causes the marble to roll rapidly. 

The Leyden jar 

To charge the Leyden jar, its charging sphere is simply held against one of the 
electrodes of the machine while the other electrode is connected to earth. This 
causes the internal tin foil lining to be directly charged while the outer covering 
is charged by induction. If it is not possible to hold the jar in one’s hand, it 
should be placed on a table, thus connecting the outer covering with earth. The 
charging sphere connected with the internal lining of the jar should then be 
coupled to one terminal of the machine while the other terminal is again 
connected to earth. 

The jars can be discharged with the discharging bar. First, the discharging bar 
should touch the outer covering of the jar and its sphere should be brought near 
the charging sphere of the jar. Since the outer covering is at a negative potential 
and the inner lining is at a positive potential a large potential difference exists 
between them, and a powerful spark will result. 
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